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FOREWORD 


This  report  has  been  prepared  for  the  U.S.  Department  of  the 
Air  Force,  Ballistic  Missile  Office,  in  compliance  with  Con¬ 
tract  No.  F04704-80-C-0006.  It  presents  the  summary  of  Ertec 
Western's  investigations  for  siting  of  facilities  and  routing 
of  a  transportation  network  for  the  MX  system  in  Nevada,  Utah, 
and  New  Mexico.  Information,  results,  and  conclusions  con¬ 
tained  in  this  report  are  based  on  MX  siting  studies  conducted 
during  fiscal  years  1980  and  1981.  The  major  part  of  the  study 
covers  37  deployment  valleys  and  three  main  operating  base 
sites  in  Nevada  and  Utah.  Limited  studies  were  also  performed 
in  the  area  surrounding  the  main  operating  base  site  in  New 
Mexico.  This  report  consists  of  three  volumes. 

Volume  I ,  Part  I 

o  General  Introduction  providing  brief  overviews  of  the  MX 
system,  program  schedule,  and  siting  program  which  includes: 

Introduction 

-  Summary  of  MX  System  Components 

-  MX  Program  Schedule  Overview 

-  Siting  Program  Overview 

Volume  I ,  Part  II 

o  Summary  discussions  of  results,  conclusions,  and  recommen¬ 
dations  of  the  Shelter  Siting  Summary  studies  of  the  37 
deployment  valleys  which  includes: 

Introduction 

-  Siting  Requirements 

-  Siting  Methodology 

-  MPS/HSS  Siting  Program,  Nevada/Utah  DDA 

Shelter  Siting  Program  Summary,  Conclusions,  and  Recom¬ 
mendations 

Volume  II,  Part  _I 

o  Results  and  conclusions  of  the  Designated  Transportation 
Network/Area  Support  Centers  ( DTN/ASC )  siting  studies  within 
the  MX  system  study  areas  which  includes: 

-  Introduction 

-  Objective  and  Scope 

-  Methodology 

-  Criteria 

-  Field  Reconnaissance  and  Pass  Evaluation 

-  Evaluation  of  Optimum  DTN  Routings  and  ASC  Locations 

-  Conclusions 


i 


Settee 


Volume  II ,  Part  II 


o  Results  and  conclusions  of  the  Operational  Base  Test  Site/ 
Designated  Training  Area  (OBTS/DTA)  siting  studies  near  the 
main  operating  base  sites  in  Nevada-Utah  and  New  Mexico 
which  includes: 

-  Introduction 

-  Siting  Requirements 

-  Methodology 

-  OBTS/DTA  Siting  Evaluation 

-  Conclusions 

Volume  III 

o  Land  Acquisition  Application  Package  Map  Sheets  depicting 
the  various  preferred  and  alternate  facility  combinations 
for  land  parcel  acquisition  which  includes: 

Introduction 

This  report  was  being  prepared  prior  to  the  President's  deci¬ 
sion  on  2  October  1981  not  to  proceed  with  the  MPS  MX  basing 
option.  It  was  intended  that  more  detailed  valley  siting 
reports  would  follow  this  general  evaluation.  The  original 
objective  of  the  report  was  to  provide  interim  data  to  the 
users  of  MX  siting  data  until  these  more  detailed  evaluations 
could  be  produced.  As  a  result  of  the  President's  decision, 
this  report  represents  the  final  summary  of  the  MX  system 
siting  in  the  MPS  basing  mode. 

It  should  be  noted  that  at  the  beginning  of  FY  81 ,  siting  stud¬ 
ies  were  performed  under  the  firm  name  of  Fugro  National,  Inc. 
at  its  Long  Beach  offices.  On  25  March  1981,  the  corporate 
name  was  changed  to  The  Earth  Technology  Corporation  -  Ertec. 
Since  that  date,  the  siting  studies  have  been  performed  at  the 
same  offices  under  the  name  of  Ertec  Western,  Inc.  with  support 
from  Ertec  Northwest,  Inc.,  Seattle,  Washington;  Ertec  Airborne 
Systems,  Inc.,  Cypress,  California;  and  Ertec  Rocky  Mountain, 
Inc.,  Denver,  Colorado. 
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LIST  OF  ACRONYMS 


ADT 

AFRCE-MX 

AFSC 

ALCC 

AOB 

ASC 

BLM 

BMO 

C3 

CBR 

CDP 

CEQ 

CMF 

COE 

CONUS 

CPT 

CRN 

CSR 

DAA 

DDA 

DEIS 

DMA 

DOPAA 

DTA 

DTN 

EIS 

FLPMA 

FNI 

FSED 

FY 

GBNP 

HDR 

HSS 

IOC 

KGRA 

MF 

MMC 

MOA 

MOB 

MPS 

MPT 

NCA 

NEPA 

NH&S 

OB 

OBTS 


Average  Daily  Traffic 

Air  Force  Regional  Civil  Engineer-MX 

Air  Force  System  Command 

Airborne  Launch  Control  Center 

Auxiliary  Operating  Base 

Area  Support  Center 

Bureau  of  Land  Management 

Ballistic  Missile  Office 

Command ,  Control,  and  Communication 

California  Bearing  Ratio 

Candidate  Deployment  Parcel 

Council  on  Environmental  Quality 

Cluster  Maintenance  Facility 

U.  S.  Department  of  the  Army,  Corps  of  Engineers 

Conterminous  United  States 

Cone  Penetrometer  Test 

Cluster  Road  Network 

Candidate  Siting  Region 

Designated  Assembly  Area 

Designated  Deployment  Area 

Draft  Environmental  Impact  Statement 

Defense  Mapping  Agency 

Description  of  Proposed  Actions  and  Alternatives 
Designated  Training  Area 
Designated  Transportation  Network 
Environmental  Impact  Statement 
Federal  Land  Policy  Management  Act 
Fugro  National,  Inc. 

Full  Scale  Engineering  Development 
Fiscal  Year 

Great  Basin  National  Park 
Henningson,  Durham,  &  Richardson,  Inc. 

Horizontal  Shelter  Site 
Initial  Operational  Capability 
Known  Geothermal  Resources  Area 
Medium  Frequency 
Martin  Marietta  Company 
Military  Overflight  Area 
Main  Operating  Base 
Multiple  Protective  Structure 
Mobile  Patrol  Teams 
National  Control  Authorities 
National  Environmental  Policy  Act 
Nuclear  Hardness  and  Survivability 
Operational  Base 
Operational  Base  Test  Site 
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OSR 

PLU 

PMOA 

POL 

PS 

QA 

QD 

R&D 

REPR 

RES 

RMP 

ROW 

RSS 

SAC 

SALT 

SHPO 

STV 

T&E 

TEL 

TI 

TSB 

USGS 

USPLS 
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Operational  Support  Road 

Preservation  of  Location  Uncertainty 

Programmetric  Memorandum  of  Agreement 

Petroleum,  Oils,  and  Lubricants 

Protective  Structure 

Quality  Assurance 

Quantity  Distance 

Research  and  Development 

Real  Estate  Planning  Report 

Renewable  Energy  Sources 

Ralph  M.  Parsons  Company 

Right-of-way 

Remote  Surveillance  Site 

Strategic  Air  Command 

Strategic  Arms  Limitation  Talks 

State  Historic  Preservation  Officer 

Special  Transport  Vehicle 

Threatened  and  Endangered 

Transporter  and  Erector  Launcher 

Technical  Interchange 

Test  Support  Building 

United  States  Geological  Survey 

United  States  Public  Land  Survey 

Universal  Transverse  Mercator 

Vulnerability  and  Hardness 
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1.0  INTRODUCTION 


This  report  (Volume  I,  Part  I  and  *»art  II?  Volume  II,  Part  I 
and  Part  II?  and  Volume  III)  documents  the  siting  activities  of 
Ertec  Western,  Inc.  (Ertec),  the  geotechnical  and  siting 
contractor  for  the  Air  Force  on  the  MX  project.  Brief  over¬ 
views  of  the  MX  system,  program  schedule,  and  siting  program 
will  be  presented  in  this  general  introduction.  The  remainder 
of  the  report  consists  of  the  following: 

Volume  I  Part  II  -  Shelter  Siting  Summary 

Volume  II  Part  I  -  Designated  Transportation  Network/ 

Area  Support  Center  Siting 

Volume  II  Part  II  -  Operational  Base  Test  Site/Designated 

Training  Area  Siting 

Volume  III  -  Land  Acquisition  Application  Package 

Map  Sheets 

The  Ertec  siting  program  was  performed  by  an  integrated  multi¬ 
disciplinary  group  of  professionals.  Figure  1-1  is  a  general 
representation  of  the  Ertec  offices  and  technical  disciplines 
which  participated  in  the  MX  siting  program.  These  groups  con¬ 
ducted  various  office  and  field  studies.  Office  studies  con¬ 
sisted  of  literature  searches/reviews,  analyses  of  field  data, 
and  aerial  photo  interpretation.  Field  studies  included  recon¬ 
naissance  trips  as  well  as  various  geotechnical  and  environmen¬ 
tal  sampling  surveys  and  measurements. 

Early  MX  siting  studies  involved  screening  and  site  charac¬ 
terization  studies  to  identify  candidate  regions  within  the 
United  States  where  the  MX  system  could  be  deployed.  Subse¬ 
quently,  more  detailed  siting  studies  were  performed  to  delimit 
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more  precisely  the  land  area  to  be  involved  in  the  construction 
and  deployment  of  the  system,  produce  conceptual  layouts  of  the 
facilities,  provide  input  to  the  decision-making  process 
(tiering),  and  to  identify  and  describe  the  land  parcels  to  be 
included  in  the  land  acquisition  application.  Ertec's  siting 
studies  were  restricted  for  the  most  part  to  the  proposed 
Nevada-tJtah  MX  siting  area.  Limited  activities  were  performed 
in  New  Mexico. 
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2.0  SPMMARY  OF  MX  SYSTEM  COMPONENTS 

The  baseline  MX  system  consists  of  200  missiles  to  be  deployed 
in  4600  protective  structures  (i.e.,  shelters)  within  a 
Designated  Deployment  Area  (DDA)  (Figure  2-1).  The  MX  missile 
will  be  about  7.7  feet  (2.3  m)  in  diameter,  73  feet  (22  m)  in 
length,  and  not  to  exceed  196,000  pounds  (8890  kg).  Each 
missile  is  located  in  a  cluster  of  23  Horizontal  Shelter  Sites 
(HSSs) .  The  area  of  the  HSS  is  approximately  2  1/2  acres  (1 
hectare),  fenced  in  a  dodecagon  shape,  and  contains  the  171.2 
foot  (52.1  m)  long  protective  structure  covered  with  5  feet  (2 
m)  of  earth.  Other  cluster-related  facilities  are  the  Cluster 
Road  Network  (CRN)  to  connect  all  shelters  in  a  cluster,  the 
Cluster  Maintenance  Facility  (CMF)  for  routine  maintenance  of 
the  missile,  the  separate  Transporter  and  Erector  Launcher 
(TEL),  and  a  barrier  separating  the  CRN  and  the  Designated 
Transportation  Network  (DTN)  road  to  restrict  the  entry/exit  of 
the  TEL  to  a  cluster.  Initially,  the  Remote  Surveillance  Site 
(RSS)  was  part  of  the  MX  system  and  was  included  in  layout  and 
field  studies.  RSSs  were  deleted  on  7  January  1981  (O.S. 
Department  of  the  Air  Force,  BMO/AFRCE-MX ,  1981). 

The  DTN  road  serves  to  connect  all  clusters  in  the  DDA  to  the 
Main  Operating  Base  (MOB),  the  Designated  Assembly  Area  (DAA) , 
the  Auxiliary  Operating  Base  ( AOB ) ,  Operational  Base  Test  Site 
(OBTS),  Designated  Training  Area  (DTA) ,  and  Area  Support 
Centers  (ASCs).  The  DTN  is  the  main  MX  road  system  and  must  be 
designed  to  support  the  special  transport  vehicle  which  deliv¬ 
ers  the  missiles  from  the  MOB/DAA  to  the  clusters. 
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Physical  security  is  maintained  by  mobile  patrol  teams  operat¬ 
ing  out  of  and  supported  by  helicopter  patrols  from  the  ASCs. 
*  The  ASCs  also  provide  system  service  support.  A  network  of 

security  and  support  roads  interconnect  the  clusters,  but  these 

roads  are  not  capable  of  supporting  the  TEL. 
i 

Command,  control,  and  communication  (C^)  is  achieved  via  buried 
fiber  optic  cables  throughout  the  system  and  buried  medium  fre¬ 
quency  antennas  at  each  shelter.  A  post-attack  C^  link  to 
National  Control  Authorities  is  provided  through  an  Airborne 
Launch  Control  Center  operating  adjacent  to  the  DDA.  The  ALCC 
could  be  based  at  the  MOB  or  AOB. 

Electrical  power  is  obtained  by  tying  into  the  commercial  power 
grid  or  by  developing  alternate  sources  of  power.  Auxiliary 
power  will  also  be  available  via  backup  generators  at  the 
clusters  (U.S.  Department  of  the  Air  Force,  BMO/AFSC,  1980). 


3.0  MX  PROGRAM  SCHEDULE  OVERVIEW 


In  Fiscal  Year  1978  (FY  78),  the  MX  program  entered  full-scale 
engineering  development  ( FSED) .  At  that  time,  the  leading 
basing  mode  was  vertical  shelters.  A  decision  to  proceed  with 
FSED  of  the  missile  was  announced  in  June  1979.  By  August 
1979,  the  basing  mode  switched  from  vertical  to  horizontal 
shelters.  A  decision  to  base  the  missiles  in  a  sheltered  road- 
mobile  system  in  the  southwestern  United  States  was  made  in 
September  1979. 


The  overall  program  schedule  was  briefly  described  in  U.S.  Air 
Force  Fact  Sheet  80-A  (no  date): 


"To  meet  the  Initial  Operational  Capability  (IOC) 
date  of  mid-1986,  the  Air  Force  plans  to  begin 
construction  of  roads  and  utilities  in  early  1982. 
(IOC  is  that  time  when  10  missiles,  with  230 
shelters,  will  be  on  alert)." 

"The  FSED  phase  of  the  MX  program  leads  to  the  deci¬ 
sion  whether  or  not  to  deploy  the  full  200  missiles 
MX  system.  The  production  decision  is  expected  to  be 
made  in  mid- 1983.  Most  of  the  facility  construction 
will  not  begin  until  after  the  production  decision, 
with  the  construction  of  the  shelters  to  begin  in 
early  1984.  Current  plans  are  for  all  200  missiles, 
in  4600  shelters,  to  be  on  alert  in  1989." 
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4.0  SITING  PROGRAM  OVERVIEW 

Ertec  has  been  involved  in  numerous  studies  related  to  siting 
the  MX  system.  Figure  4-1  shows  the  relative  time  frame  be¬ 
tween  the  earlier  siting-related  studies  and  the  current  siting 
efforts. 

4.1  STUDIES  PRIOR  TO  FY  80 

— ^  m  i  ■  —  ■  ~  m 

The  studies  conducted  by  Ertec  involved  geotechnical  evalu¬ 
ations  covering  the  conterminous  United  States.  Gradually  the 
study  area  was  reduced  in  size  and  the  studies  became  more  spe¬ 
cific  in  scope.  A  brief  description  of  the  studies  listed  in 
Figure  4-1  is  presented  below. 

4.1.1  Screening  Studies 

Three  levels  of  screening  studies  were  conducted  to  identify 
areas  within  the  conterminous  United  States  in  which  to  base 
the  MX  system  (Fugro  National,  Inc.  1977abr  1978f).  Each  suc¬ 
ceeding  study  continued  from  its  predecessor  and  was  more 
detailed  in  nature  and  scope. 

4. 1.1.1  Coarse  Screening 

The  criteria  of  this  effort  were  essentially  exclusionary. 
Area  was  eliminated  on  the  basis  of  proximity  to  large  cities, 
cultural  or  environmental  considerations,  slopes  greater  than 
10  percent,  and  ground  water  and  bedrock  at  the  surface  or 
within  50  feet  (15  m)  of  the  ground  surface.  Areas  smaller 
than  660  mi2  (1709  km2),  as  identified  by  applying  the  afore¬ 
mentioned  criteria,  were  deemed  unsuitable  for  siting  the  MX 
system. 
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Approximately  65  percent  of  the  conterminous  United  States  was 
determined  not  to  meet  the  above  criteria.  About  35  percent 
(i.e.,  the  remaining  1,050,000  mi2  [2,719,487  km2]  of  the 
conterminous  United  States)  appeared  highly  suitable.  Most  of 
the  area  is  within  the  Basin  and  Range,  Great  Plains,  and 
Central  Lowland  physiographic  provinces. 

4. 1.1. 2  Intermediate  Screening 

Suitable  areas  identified  in  coarse  screening  were  divided  into 
two  study  areas.  Ertec  performed  studies  in  the  western  United 
States  and  the  Defense  Mapping  Agency  (DMA)  did  the  same  in  the 
eastern  United  States.  Suitable  area  identified  in  the  studies 
totalled  appoximately  150,000  mi2  (388,498  km2)  all  of  which 
was  in  the  western  United  States.  This  suitable  area  consisted 
of  85  percent  suitable  soil  while  the  remainder  was  excavatable 
rock. 


4. 1.1, 3  Fine  Screening 

Fine  screening  was  conducted  in  an  area  extending  from  the 
Basin  and  Range  province,  across  the  southwest  border  states 
and  up  to  North  Dakota.  This  study  was  performed  in  a  U.S.  Air 
Force  determined  110,000  mi2  (284,900  km2)  portion  of  the 
intermediate  screening  suitable  area.  The  study  evaluated 
cultural  considerations  which,  if  applied,  would  reduce  the 
area  of  suitability  from  110,000  mi2  (284,900  km2)  to  about 
75,000  mi2  (194,250  km2). 

4.1.2  Characterization  Studies 

The  results  of  the  screening  studies  were  further  refined 
through  the  development  of  geotechnical  data  obtained  in  field 
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studies.  Twenty-five  primary  and  supplemental  sites  within 
geotechnically  similar  areas  were  delineated  and  the  geotech¬ 
nical  field  studies  were  performed  (Pigure  4-2),  (Pugro 
National,  Inc.,  1978b,  c,  d,  e,  and  g).  The  objective  of  these 
studies  was  to  collect  geotechnical  data  to  be  used  in  a  com¬ 
parative  ranking  assessment  for  determining  preferred  areas 
based  on  geotechnical  and  construction  considerations. 

4.1.3  Geotechnical  Ranking  of  Candidate  Siting  Regions 
After  the  field  work  for  the  characterization  program  had  been 
completed,  a  geotechnical  ranking  study  was  initiated.  A  deci¬ 
sion  analysis  methodology  was  devised  using  a  probabilistic 
approach  to  determine  a  relative  cost  ranking  for  seven  Candi¬ 
date  Siting  Regions  (CSRs),  (Fugro  National,  Inc.,  1978a).  The 
CSRs  consisted  of  suitable  area  defined  from  the  fine  screen¬ 
ing,  and  each  CSR  was  determined  by  the  following  process: 

o  Aggregations  of  suitable  area  larger  than  1000  square  nauti¬ 
cal  miles  (nm^)  (1326  mi2,  3400  km2)  not  bisected  by  inter¬ 
state  and  U.S.  highways,  major  streams,  or  major  culture 
features; 

o  Combinations  of  aggregates,  in  close  proximity,  to  form  core 
CSRs;  and 

o  Additions  of  smaller  area  aggregates  to  reach  CSR  total  area 
required  for  each  basing  mode. 

The  CSRs  determined  by  the  process  are  shown  in  Pigure  4-3  and 
are  identified  by  the  letters  A  through  G.  The  relative  cost 
ranking  was  limited  to  geotechnically  related  construction 
items  for  the  in-line  hybrid  trench,  hard  vertical  shelter,  and 
loading  dock  horizontal  shelter  basing  modes.  The  results  of 
the  study  indicated  that: 

o  The  ranking  changes  for  each  basing  mode; 
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o  For  either  shelter  basing  mode,  the  relative  ranking  of  five 
of  the  CSRs  (including  Nevada-Utah  Deployment  Area)  was 
within  a  fairly  close  range  and  a  final  decision  on  site 
selection  would  be  based  on  nongeotechnical  factors;  and 

o  For  either  shelter  basing  mode,  road  costs  are  a  major  fac¬ 
tor  affecting  ranking.  Because  of  the  costs,  extensive  stu¬ 
dies  on  routing  and  design  of  roads  should  be  considered. 


4.1.4  Verification  Studies 

The  Verification  studies  phase  of  the  site-selection  process 
began  in  1978  and  was  performed  in  Nevada,  Utah,  and  Arizona 
(Fugro  National,  Inc.,  1979a  and  b) .  The  objectives  of  the 
Verification  program  were  to: 

o  Verify  and  refine  suitable  area  boundaries  for  horizontal 
and  vertical  shelter  basing  modes;  and 

o  Provide  preliminary  physical  and  engineerng  soils  charac¬ 
teristics. 


The  determination  of  suitable  area  was  based  on  the  exclusion 

criteria  summarized  in  Table  4-1.  The  techniques  used  to  apply 

the  criteria  to  refine  suitable  area  boundaries  are  as  follows: 

o  Depth  to  rock  -  50-  and  150-foot  (15-  and  46-m)  contours 
were  constructed  based  on  interpretation  from  published  well 
data,  geologic  mapping,  boring  logs,  and  geophysical  data; 

o  Depth  to  water  -  50-  and  150-foot  (15-  and  46-m)  contours 
were  constructed  using  data  from  the  Ertec  Water  Resources 
program  wells,  existing  well  data,  and  literature  (for 
these  studies,  the  depth  to  water  represents  the  depth  to 
first  encountered  water,  not  static  water  level); 

o  Adverse  terrain  -  areas  were  excluded  by  applying  slope  and 
drainage  information  from  examination  of  aerial  photographs 
(1:60,000  scale  black-and-white  and  1:25,000  scale  color 
photography),  review  of  topographic  maps,  and  field  data; 
and 

o  Geographical  impacts  -  sensitive  land  use  areas  were 
excluded  by  applying  land  status  information  derived  from 
mineral  surveys,  detailed  topographic  maps,  BLM  master  title 
plats,  and  U.S.  Army,  Corps  of  Engineers  (COE)  Real  Estate 
Planning  Reports  (U.S.  Department  of  the  Army,  Corps  of 
Engineers,  1980). 
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CRITERIA 


SURFACE  ROCK  AND  ROCK  OCCUR¬ 
RING  WITHIN  50  FEET (15  m)  AND 
150  FEET  146  m>  OF  THE  GROUND 
SURFACE 

SURFACE  WATER  AND  GROUND 
WATER  OCCURRING  WITHIN  50  FEET 
(15  m)AND  150  FEET  (46  m) OF  THE 
GROUND  SURFACE 


ADVERSE  Percent  Grade 

TERRAIN 


Drainage 


GEOGRAPHICAL  Land  Use 
IMPACTS 


DEFINITION  AND  COMMENTS 


Rock  is  defined  as  any  earth  material  which  is  not  rippable 
by  conventional  excavation  methods.  Where  available,  seismic 
P-wave  velocities  were  evaluated  in  the  determination  of  rock 
conditions. 


Surface  water  includes  all  significant  lakes,  reservoirs, 
swamps,  and  major  perennial  streams.  Water  which  would  be 
ecountered  in  a  50-foot  and  150-foot  excavation  was  considered 
in  the  application  of  this  criterion.  Depths  to  ground  water 
resulting  from  deeper  confined  aquifers  were  not  considered. 


Areas  having  surface  gradients  exceeding  10  percent  or  a 
preponderance  of  slopes  exceeding  10  percent  as  determined 
from  maps  at  scales  of  1 : 125,000, 1 :62,500,  and  1 : 24 ,000 
and  by  field  observation. 

Areas  averaging  two  or  more  10-foot  deep  drainages  per  1000  feet . 


All  significant  federal  and  state  forests,  parks,  monuments, 
and  recreational  areas. 

All  significant  federal  and  wildlife  refuges,  grasslands, 
ranges,  preserves, and  management  areas. 

Indian  reservations. 


SsErtec 

MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE 
BMO/AFRCE-MX 

EXCLUSION  CRITERIA 
VERIFICATION  STUDIES,  NEVADA-UTAH 
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« 

T!u  study  of  basin-fill  materials  was  undertaken  to  obtain  the 
engineering  properties  of  the  soils  for  preliminary  design  con- 

*  siderations  regarding  road  construction  and  shelter  excavation. 
These  studies  included  field  sampling,  laboratory  testing,  and 
data  analyses.  Table  4-2  summarizes  the  geological/geophysical 

*  field  activities  and  the  engineering  field  and  laboratory 
tests.  These  activities  are  representative  of  those  conducted 
in  the  valleys  of  the  Nevada/Utah  DDA. 

4.2  SITING  STUDIES 

Siting  studies  conducted  by  Ertec  were  primarily  directed 
toward  identifying  geotechnical,  environmental,  geographical 
conditions  important  for  locating  the  shelters/clusters,  DTN , 
ASCs,  and  OBTS/DTA.  Preliminary  siting  studies  of  the  MOB/AOB 
were  performed  prior  to  the  more  detailed  studies  by  the  Base 
Comprehensive  Planner  (EDAW,  Inc.).  In  order  to  site  these  MX 
facilities,  three  specific  functions  were  to  be  completed: 
o  Conceptual  layout  development; 
o  Tiered  decision-making  process  support;  and 
o  Land  acquisition  application  support. 

4.2.1  Study  Area 

The  proposed  Nevada/Utah  DDA  is  located  in  the  Great  Basin  sec¬ 
tion  of  the  Basin  and  Range  physiographic  subprovince,  in 
'  central  Nevada  and  west  central  Utah.  The  physiography  is 

controlled  by  north-south  trending,  elongated  mountain  ranges 
separated  by  alluviated  valleys. 

* 

•  _ 


s  Ertec 


GEOLOGY  AND  GEOPHYSICS- 
FIELD  ACTIVITIES 


ENGINEERING-LABORATORY  TESTS 


TYPE  OF  ACTIVITY 

AVERAGE 
NUMBER  OF 
ACTIVITIES 

Geologic  mapping  stations 

100 

Water  table  monitoring  wells 

7 

Shallow  refraction 

20 

Electrical  resistivity 

20 

ENGINEERING-FIELD  ACTIVITIES 


ACTIVITY 

AVG. 

NO. 

NOMINAL 
DEPTH  •  FEET 
(METERS) 

Borings 

8 

160  (49) 

Trenches 

13 

9-14  (3-4) 

Test  pits 

25 

5(2) 

Surficiai  soil  samples 

35 

2-3  (0.6-1) 

CPT  soundings 

70 

0.2-75  (0.1-23) 

Field  C8R  tests 

3 

1-3  (0.3-1) 

TYPE  OF  TEST 

AVERAGE 
NUMBER  OF 
TESTS 

Moisture/density 

130 

Specific  gravity 

7 

Sieve  analysis 

190 

Hydrometer 

3 

Atterberg  limits 

20 

Consolidation 

2 

Unconfined  compression 

4 

Triaxial  compression 

3 

Direct  shear 

10 

Compaction 

15 

CBR 

15 

Chemical  analysis 

LJ1_J 

NOTES: 

1.  A  TYPICAL  VERIFICATION  VALLEY  CONTAINS 
283  SQUARE  MILES  OF  GEOTECHNICALLY 
SUITABLE  AREA 

2.  THE  ACTUAL  NUMBER  OF  ACTIVITIES  OR  TESTS 
TO  BE  PERFORMED  FOR  A  VALLEY  WERE 
DETERMINED  BY  THE  GEOTECHNICAL 
DISCIPLINE  GROUPS  AFTER  REVIEWING 
EXISTING  DATA  SOURCES 


MX  SITING  INVESTIGATION 
I  DEPARTMENT  OF  THE  AIR  FORCE 
BMO/AFRCE-MX 


FIELD  ACTIVITIES  WITHIN  A 
TYPICAL  VERIFICATION  VALLEY 


TABLE  4-2 
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The  valleys  in  the  study  areas  in  Nevada-Utah  (Figure  4-4) 
average  between  50  and  100  miles  (80  and  161  km)  in  length  and 
between  5  and  15  miles  (8  and  24  km)  in  width.  Mountain  pass 
elevations  generally  range  between  4600  and  7500  feet  (1402  and 
2286  m)  above  sea  level.  The  highest  peak  in  the  area  is 
Wheeler  Peak  at  an  elevation  of  13,070  feet  (3984  m).  Valley 
floor  elevations  range  from  2300  to  7600  feet  (701  to  2316  m) 
in  the  DDA. 


The  geology  of  the  area  is  dominated  by  sedimentary  and  igneous 
rocks  ranging  in  age  from  Precambrian  to  Quaternary  and  by 
unconsolidated  sediments  of  Quaternary  age.  The  mountain 
ranges  are  eroded  remnants  of  uplifted  fault  blocks  separated 
by  down-dropped  basins.  Almost  all  the  valleys  are  closed 
basins  with  gently  sloping  alluvial  surfaces  grading  toward  a 
central  playa.  Playas,  dunes,  and  alluvial  fans  are  common 
landforms  in  the  valleys.  The  low  annual  rainfall  accounts  for 
the  paucity  of  perennial  streams,  rivers,  and  lakes. 
Vegetation  consists  of  sage  and  low  brush  on  the  valley  floors 
with  cottonwoods,  junipers,  and  pinon  pines  occurring  where 
precipitation  is  more  plentiful. 

The  population  in  the  DDA  is  sparse;  Ely,  Nevada,  is  the 
largest  community  with  a  population  of  about  5626  (White  Pine 
Chamber  of  Commerce).  Many  small  communities  also  exist  within 
the  DDA  and  are  connected  by  a  network  of  interstate,  federal, 
and  state  highways  and  county  dirt  roads  (both  improved  and 
unimproved) . 
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The  study  area  for  the  OBTS/DTA  in  New  Mexico  is  an  annular 
zone  around  the  Cannon  Air  Force  Base  (AFB)  MOB  option  which  is 
located  8  miles  (12  km)  west  of  Clovis,  New  Mexico.  In  order 
to  establish  a  preferred  IOC  location  prior  to  OBTS/DTA  site 
selection,  the  outer  limits  of  the  study  area  included  parcels 
up  to  80  miles  (129  km)  from  Cannon  AFB. 

4.2.2  Conceptual  Layout  Development 

The  development  of  conceptual  layouts  was  undertaken  as  a  means 
of  visualizing  and  analyzing  MX  system  components,  individually 
and  collectively.  These  layouts,  predicated  on  office  and 
field  data,  consisted  of  map  studies  which  simulate  the 
geographical  position  of  the  MX  facilities  within  the  DDA  and 
MOB  vicinity  zones.  Subsequent  field  studies  and  surveys  were 
conducted  to  assess  the  adequacy  of  the  siting  procedures  and 
to  provide  feedback  in  refining  the  siting  methodology.  The 
purpose  of  the  conceptual  layouts  was  to  serve  as  a  basic 
system  model  for  input  to  a  tiered  decision-making  process. 
The  model  system  would  be  studied  to  develop  and  refine  siting 
methodologies  and  to  detect  and  identify  problems  and  con¬ 
flicts.  The  conceptual  layouts  were  compiled  by  Ertec  within 
areas  determined  to  be  geotechnically  suitable  for  siting. 
These  areas  were  further  refined  by  geographical/environmental 
considerations  to  delimit  the  actual  areas  used  to  develop  the 
conceptual  layouts.  The  layouts  and  the  boundary  of  the  siting 
area  were  depicted  as  line  drawings  on  1  :62,500  scale  topo¬ 
graphic  base  maps.  Data  used  to  define  the  siting  area  were 
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compiled  as  map  overlays  at  1:62,500  scale  from  previous  geo¬ 
technical  studies,  numerous  published  sources,  and  concurrent 
field  studies. 


4.2.3  Tiered  Decision-Making  Process  Support 

Tiering  is  the  terminology  applied  to  a  decision-making  process 
used  by  the  President's  Council  on  Environmental  Quality  in 
its;  1978  "Regulations  for  Implementing  the  Procedural  Provis¬ 
ions  of  the  National  Environmental  Policy  Act": 

"Tiering"  refers  to  the  coverage  of  general  matters 
in  broader  environmental  impact  statements  (such  as 
national  program  or  policy  statements)  with  sub¬ 
sequent  narrower  statements  or  environmental  analyses 
(such  as  regional  or  basin  wide  program  statements  or 
ultimately  site-specific  statements)  incorporating  by 
reference  the  general  discussions  and  concentrating 
solely  on  the  issues  specific  to  the  statement  sub¬ 
sequently  prepared." 

In  Tier  I,  a  generalized  system  model  was  used  to  assess  area 
requirements  and  to  select  a  region  of  the  United  States  in 
which  to  base  the  MX  system.  Tier  II  was  to  continue  from  that 
point  and  deal  with  siting  decisions  of  MX  system  components 
within  the  selected  region.  The  components  were  the  MOB,  OBTS, 
DTA,  IOC,  and  associated  right-of-way  alignments. 


The  Tier  II  process  was  further  subdivided  into  smaller  units 
(i.e.,  a,  b,  c)  in  order  to  show  consideration  for  the  func¬ 
tional  relationships  between  the  MX  system  components.  In 
terms  of  the  operational  schedule,  only  certain  key  facilities 
of  any  particular  component  were  needed  as  basic  building 
blocks  at  any  one  time.  As  a  result,  siting  decisions  could  be 
further  phased  as  well  as  subdivided.  An  example  of  this  is 
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presented  in  Table  4-3.  It  becomes  apparent  from  this  process 
that  construction  is  sequential  and  incremental.  Certain  faci¬ 
lities  of  the  MOB/DAA  are  constructed  first,  but  the  entire 
MOB/DAA  is  not  necessarily  completed  prior  to  starting  con¬ 
struction  on  other  system  components. 

The  tiering  approach,  with  its  phased  decision  making,  has  been 
employed  by  other  agencies  and  organizations  when  conforming  to 
the  requirements  of  the  National  Environmental  Policy  Act. 
The  conceptual  layouts  serve  as  basic  input  to  this  decision¬ 
making  process. 

4.2.4  Land  Acquisition  Application  Support 

Siting  the  NX  system  in  the  Nevada/Utah  DDA  required  confor¬ 
mance  to  the  1976  Federal  Land  Policy  Management  Act  (PLPMA) 
and  the  1958  Engle  Act  (TRW,  1980).  The  majority  of  land 
available  for  siting  the  system  is  subject  to  the  requi remen's 
of  FLPMA.  The  Engle  Act  imposes  additional  conditions  for  the 
withdrawal  of  federal  public  lands  for  military  purposes.  Both 
acts  specify  that  land  applications  involving  more  than  5000 
acres  (2007  hectares)  must  be  accompanied  by  maps.  The 
Department  of  Interior,  Bureau  of  Land  Management  (BLM)  becomes 
a  focal  point  as  both  acts  indicate  that  this  agency  will 
review  the  application  and  investigate  the  existing  or  poten¬ 
tial  demand  for  the  lands  or  their  resources.  The  BLM  is  com¬ 
missioned  to  adjust  the  application  (with  the  applicant)  to 
reduce  the  area  required  to  a  minimum. 
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TIER  n  A 

•  MOB/DAA  SUBSYSTEMS 

•  OBTS/DTA  SUBSYSTEMS 

•  ROW  ALIGNMENTS 

-  MOB/DAA 

-  OBTS/DTA 


TIER  H  B 

•  MOB/DAA  SUBSYSTEMS 

•  OBTS/DTA  SUBSYSTEMS1 

•  ROW  ALIGNMENTS 

-  MOB/DAA  TO 
IOC  VALLEYS 

•  IOC  VALLEY  SUBSYSTEMS 


TIER  U  C 


•  ROW  ALIGNMENTS 
-  IOC  VALLEYS 


•  IOC  VALLEY1 
SUBSYSTEMS 

•  ROW  ALIGNMENTS 

-  FOLLOW-ON 
VALLEYS 

•  FOLLOW-ON  VALLEY 
SUBSYSTEMS 


NOTE: 

1.  CONTINUATION  OF  SUBSYSTEM  SITING  WHICH 
BEGAN  IN  PREVIOUS  TIER 


MX  SITING  INVESTIGATION 
DEPARTMENT  Of  THE  AIR  FORCE 
•MO/AFRCE-MX 


GENERALIZED  EXAMPLE  OF 
TIER  II SUBDIVISION 
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For  the  MX  program,  Ertec  was  to  coordinate  the  display  of 
siting  contractor  data  onto  maps  accompanied  by  land  parcel 
descriptions  referenced  to  the  U.S.  Public  Land  Survey  system. 
No  specific  format  is  defined  by  FLPMA  or  the  Engle  Act.  Table 
4-4  list  general  topics  to  be  covered  in  the  application. 
These  items  would  be  delivered  to  the  AFRCE-MX  who  would  then 
coordinate  with  the  COE  to  submit  the  land  acquisition  applica¬ 
tion  to  BLM  and  eventually  to  Congress. 

The  Land  Acquisition  Package  consisted  of  the  following 
elements: 

o  A  regional  map  at  a  scale  1:500,000  showing  the  system 
layout,  (similar  to  Drawing  4-1); 

o  Base  maps  at  a  scale  of  1:62,500  depicting  shelter  sites, 
cluster  roads,  DTN  routes,  ASC  sites,  MOB  and  OBTS/DTA  site 
options,  borrow  areas,  utility  corridor,  access  roads,  etc.; 
and 

o  Land  parcel  descriptions  of  all  facilities  (legal  descrip¬ 
tions)  . 

The  base  maps  consisted  of  a  series  of  standard  "E"  size  maps 
which  covered  the  entire  Nevada/Otah  deployment  area.  A  grid 
was  developed  as  shown  in  Figure  4-5;  it  consisted  of  62  map 
sheets.  Seventeen  of  these  were  used  in  the  initial  Land 
Acquisition  Package,  and  the  remaining  map  sheets  were  in 
various  stages  of  development  at  the  end  of  Fy  81. 

The  first  increment  of  the  land  acquisition  application  con¬ 
sisted  of  various  combinations  of  the  preferred  and  alternate 
MOB/DAA ,  OBTS/DTA,  IOC  valley  facilities  options  and  other 
associated  right-of-way  alignments.  EDAW  submitted  drawings 
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REQUIREMENT 


FEDERAL  ACTS 


FLPMA  ENGLE 


THE  NAME  AND  ADDRESS  OF  THE  APPLICANT 
AGENCY  AND  INTENDED  USING  AGENCY. 


LEGAL  DESCRIPTION  OF  THE  LANDS  DESIRED,  IN 
TERMS  OF  PUBLIC  LAND  SURVEY.  ALSO  TO  IN¬ 
CLUDE  A  DETAILEO  DESCRIPTION  OF  THE  EXTERIOR 
BOUNDARIES  AND  EXCEPTED  AREAS  WITHIN  THE 
WITHDRAWAL  AREA. 


GROSS  LAND  AND  WATER  ACREAGE  WITHIN  THE 
EXTERIOR  BOUNDARIES  OF  THE  REQUESTED  WITH¬ 
DRAWAL.  AND  NET  PUBLIC  LAND,  WATER,  OR  PUBLIC 
LAND  AND  WATER  ACREAGE  COVERED  BY  THE 
APPLICATION. 


THE  PURPOSE  OR  PURPOSES  OF  THE  PROPOSED  LAND 
WITHDRAWAL  AREA.  IF  THE  PURPOSE  IS  CLASSIFIED 
FOR  NATIONAL  SECURITY  REASONS.  A  STATEMENT  TO 
THAT  EFFECT  IS  REQUIRED. 


STATE  WHETHER  THE  PROPOSED  USE  WILL  RESULT  IN 
CONTAMINATION  OF  THE  REQUESTED  AREA,  AND  IF  SO, 
STATE  WHETHER  IT  WILL  BE  OF  A  TEMPORARY  OR 
PERMANENT  NATURE  . 


THE  ESTIMATED  PERIOD  DURING  WHICH  THE  PROPOSED 
WITHDRAWAL  WILL  CONTINUE  IN  EFFECT, 


THE  EXTENT  THE  PROPOSED  USE  WILL  AFFECT  CON¬ 
TINUING  FULL  OPERATION  OF  PUBLIC  LAND  LAWS 
AND  FEDERAL  REGULATIONS  RELATING  TO  EN¬ 
VIRONMENTAL  AND  RESOURCE  CONCERNS. 


STATE  WHETHER  THE  PROPOSED  WITHDRAWAL  WILL 
INVOLVE  THE  USE  OF  WATER  IN  ANY  FORM,  AND  IF  THE 
AGENCY  HAS  ACQUIRED  OR  PROPOSES  TO  ACQUIRE 
RIGHTS  RELATING  TO  THE  CONTROL,  APPROPRIATION, 
USE  OR  DISTRIBUTION  OF  WATER  . 


JUSTIFICATION  OF  THE  PROPOSED  WITHDRAWAL,  IN¬ 
CLUDING  STATEMENTS  SHOWING  THE  NEED  FOR  ALL  THE 
AREA  REQUESTED.  AND  THE  LIMITATION  OF  ANY  CON¬ 
CURRENT  USES. 


CITATION  OF  THE  STATUTORY  OR  OTHER  AUTHORITY 
FOR  THE  TYPE  OF  WITHDRAWAL  REQUESTED. 
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and  legal  descriptions  of  the  MOB/DAA  alternatives.  COE  pro¬ 
vided  siting  data  for  support  facilities  and  alignments.  These 
data  were  integrated  with  Ertec  OBTS/DTA,  DTN,  and  IOC  valley 
layout  options  which  were  transferred  to  the  MEH  size,  1:62,500 
scale,  topographic  base  maps. 

The  first  increment  consisted  of  the  17  completed  base  map 
sheets.  Numerous  map  sheets  were  presented  more  than  once  in 
order  to  depict  the  various  preferred  and  alternate  facility 
combinations.  A  list  of  attachments  of  the  initial  increment 
is  in  Table  4-5.  Generally  there  were  four  options  for  each 
MOB  complex.  The  options  were  as  follows: 
o  Preferred  MOB/DAA,  Preferred  OBTS/DTA; 

o  Alternate  MOB/DAA,  Preferred  OBTS/DTA; 

o  Preferred  MOB/DAA,  Alternate  OBTS/DTA;  and 

o  Alternate  MOB/DAA,  Alternate  OBTS/DTA. 

By  depicting  all  options,  the  application  could  be  assembled  in 
a  timely  manner  once  the  decision  makers  had  selected  the  final 
preferred  combination.  The  layouts  and  connecting  DTN  for  each 
of  the  Nevada  and  Utah  IOC  valleys  were  also  depicted.  A 
regional  map  was  produced  to  present  the  remaining  facilities 
and  alignments  in  the  system.  These  detailed  depictions  and 
parcel  descriptions  of  the  remaining  system  were  to  be  provided 
in  later  increments. 

Land  parcel  descriptions  for  the  MOB/DAA,  OBTS/DTA,  and  IOC 
valley  facilities  were  produced  and  accompanied  the  drawings. 
The  descriptions  of  the  IOC  valley  facilities  were  referenced 
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Attachment 


She at  No. * 


5-00 

Regional  Map  OT/NV  (1:500,000) 

5-01 

Explanation  Sheet 

A 

5-02 

Option  A-coyote  Spring/Description 

5-03 

Option  A-Coyote  Spring/Map  (1:62500) 

29 

5-04 

Option  B-Coyote  Spring/Description 

5-05 

Option  B-Coyote  Spring/Map  (1:62500) 

29 

5-06 

Option  C-Coyote  Spring/Description 

5-07 

Option  C-Coyote  Spring/Map  (1:62500) 

29 

5-08 

Option  0- Coyote  Spring/Description 

5-09 

Option  0- Coyote  Spring/Map  (1:62500) 

29 

5-10 

Option  E-Milford/Description 

5-11 

Option  E-Milford/Map  (1:62S00) 

47 

5-12 

Option  E-Milford/Map  (1:62500) 

56 

5-13 

Option  P-Milford/Descriptior 

5-14 

Option  P-Milford/Map  (1:62500) 

47 

5-15 

Option  P-Milford/Map  (1:62500) 

56 

5-16 

Option  G-Milford/Description 

5-17 

Option  G-Milford/Map  (1:62500) 

47 

5-18 

Option  G-Milford/Map  (1:62S00) 

56 

5-19 

Option  E-Milford/Description 

5-20 

Option  H-Milford/Map  (1:62500) 

47 

5-21 

Option  H-Milford/Map  (1:62500) 

56 

5-22 

Option  1-Beryl/Description 

5-23 

Option  1-Beryl/Map  (1:62500) 

47 

5-24 

Option  1-Beryl/Map  (1:62500) 

48 

5-25 

Option  J-Beryl/Description 

5-26 

Option  J-Beryl/Map  (1:62500) 

47 

5-27 

Option  J-Beryl/Map  (1.-625 00) 

48 

5-28 

Option  K-Beryl/Description 

5-29 

Option  K-Beryl/Map  (1:62500) 

47 

5-30 

Option  K-Beryl/Map  (1:62500) 

48 

5-31 

Option  L-Beryl/Description 

5-32 

Option  L-Beryl/Map  (1:62500) 

47 

5-33 

Option  L- Beryl /Map  (1:62500) 

48 

5-34 

Dry  Lake  Valley  Description 

5-3S 

Dry  Lake  Valley  Map  (1:62500) 

26 

5-36 

Dry  Lake  Valley  Map  (1:62500) 

27 

5-37 

Dry  Lake  Valley  Map  (1:62S00) 

37 

5-38 

Dry  Lake  Valley  Map  (1:62500) 

38 

5-39 

Fine/Wah  Wah  Valleys/Description 

5-40  ■ 

Pine/Wah  Hah  Valleys/Map  (1:62500) 

45 

5-41 

Pine/Hah  Wah  Valleys/Map  (1:62500) 

46 

5-42 

Pine/Wah  Wah  Valleys/n»p  (1:62500) 

54 

5-43 

DTN  fm  Coyote  OB  to  Dry  Lake  Valley/Map 

(1:62500) 

28 

5-44 

RR  fm  Mainline  to  Coyote  OB/Map  (1:62500) 

30 

5-45 

Powerline  fm  Power  Plant  to  MOB/Map 

(1:62500) 

41 

5-46 

Powerline  fm  Sigurd  Substation  to  MOB/Map 

(1:62500) 

55 

5-47 

Powerline  fm  Sigurd  Substation  to  MOB/Map 

(1:62500) 

61 

5-48 

Powerline  fm  Sigurd  Substation  to  MOB/Map 

(1:62500) 

v  62 

•THE  ITEMS  LISTED  ARE  ATTACHMENTS  TO  SECTION  S  OP  THE  LAND 
ACQUISITION  APPLICATION  TO  BE  PREPARED  BV  THE  APRCE  MX 
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to  the  U.S.  Public  Land  Survey  and  are  presented  in  Appendix  G 
of  the  Shelter  Siting  Summary  (Volume  I,  Part  II).  The  IOC 
valley  facilities  were  described  by  tying  the  surveyed  location 
of  the  monument  to  the  nearest  U.S.  Public  Land  Survey  section 
corner.  The  MOB  and  OBTS  parcels  consisted  of  township,  range, 
and  quarter  section  descriptions.  The  OBTS/DTA  parcel  descrip¬ 
tions  are  presented  in  Appendix  C  of  the  OBTS/DTA  siting  report 
(Volume  II,  Part  II).  These  maps  and  land  parcel  descriptions 
were  delivered  to  the  AFRCE-MX  on  17  September  1981.  Revisions 
to  the  original  maps  and  a  second  delivery  to  the  AFRCE-MX  were 
made  on  20  October  1981.  The  revised  map  sheets  in  the  first 
increment  are  presented  in  Volume  III. 


The  initial  Land  Acquisition  Package  had  just  been  completed 
and  reviewed  by  AFRCE-MX  when  President  Reagan  made  the  deci¬ 
sion  to  terminate  the  MPS-MX  system. 


4.3  SITING  CONTRACTORS 

The  siting  contractors  for  the  MX  system  were  Ertec,  EDAW,  and 
the  COE.  Table  4-6  summarizes  the  responsibilities  and  rela¬ 
tionships  of  these  contractors.  In  order  to  coordinate  the 
siting  activities,  technical  interchange  meetings  were  held 
with  the  Air  Force  and  siting  contractors.  Additionally,  other 
agencies/contractors  participated  in  working  groups  and  tiering 
support  to  achieve  overall  system  coordination  (Table  4-7). 


4.4  SYSTEM  SITING  RESULTS 

This  report  presents  the  activities  performed  to  date  in  devel¬ 
oping  a  total  MX  system  layout.  The  results  of  the  siting 
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WORKING  GROUPS 


AGENCY/ 

CONTRACTOR 


DTN/ASC 


OBTS 


OB*  TIERING 


•  PRIOR  TO  THE  EXISTENCE  OF  THE  BASE  COMPREHENSIVE  PLANNER 
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AGENCIES/CONTRACTORS  INVOLVED 
IN  MX  SITING  WORKING  GROUPS 
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evaluations  performed  in  Volume  I  Part  I  and  Volume  II,  Parts  I 
and  II  for  shelter,  DTN/ASC  and  OBTS/DTA,  respectively,  for 
.Nevadg-Utah  are  summarized  on  a  regional  system  map  (Drawing 
4-1).  In  New  Mexico,  evaluations  were  limited  to  OBTS  siting 
activities. 

The  shelter  layouts  depicted  are  based  on  23/1  clustering, 
5200-foot  (1585-km)  spacing,  a  2/3-filled  hexagonal  pattern, 
and  a  direct  connect  CRN  in  a  MPS/HSS  basing  mode.  There  are 
227  clusters  representing  the  potential  alternatives  in 
selecting  an  optimum  200  cluster  system.  The  12  percent 
cluster  excess  also  provides  a  buffer  against  anticipated 
attrition  as  a  result  of  more  detailed  studies. 

The  DTN  alignments  connect  all  227  clusters  and  this  roadway 
system  is  capable  of  being  reduced  as  the  final  system  devel¬ 
ops.  Once  the  MOB  is  selected,  a  DTN  routing  will  be  selected 
for  final  design  studies.  The  ASC  sites  are  also  sited  for  the 
227  cluster  system.  These  four  sites  should  not  change  after 
final  layouts  are  selected  unless  the  total  number  of  clusters 
is  reduced. 

The  alternatives  for  preferred  and  alternate  MOB/DAA  and 
OBTS/DTA  options  used  in  the  land  acquisition  application 
package  were  presented  in  that  package.  Once  the  decision 
makers  have  determined  the  preferred  sites,  they  will  be 
integrated  into  the  total  system  and  the  alternatives  sites  can 
be  eliminated. 
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This  report  does  not  evaluate  a  total  system  in  New  Mexico. 
Only  IOC  and  OBTS/DTA  alternative  sites  and  the  connecting  DTN 
to  the  MOB  were  evaluated. 
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PORTION  OF  SUITABLE  AREA  CLUSTERED 


CLUSTER  ROAD  NETWORK  (CRN) 


MAIN  OPERATING  BASE  (MOB (/DESIGNATED  ASSEMBLY  AREA  (DA A)  OPTIONS 


OPERATIONAL  BASE  TEST  SITE  (OBTS)/DESIGNATED  TRAINING  AREA  (DTA)  OPTIONS 


AREA  SUPPORT  CENTER  (ASC) 


ROUTE  OF  DESIGNATED  TRANSPORTATION  NETWORK  (DTN)  FOR  MOB  SITE  IN  COYOTE 
SPRING  VALLEY,  NEVADA 


ROUTE  OF  ADDITIONAL  DTN  FOR  MOB  SITE  AT  BERYL  OR  MILFORD,  UTAH. 
REDUCTIONS  IN  DTN  FOR  AN  MOB  SITE  IN  COYOTE  SPRING  VALLEY  ARE  NOT  SHOWN. 


IOTES: 


1.  CLUSTERED  AREAS  ARE  BASED  ON  5200  *  200-  FOO I  SPACING,  2/3  FILLED  HEXAGON¬ 
AL  PATTERN,  WITH  23  PRIMARY  MULTIPLE  PROTECTIVE  STRUCTURES  (SHELTERS). 


2.  THE  NUMBER  BY  EACH  VALLEY  NAME  IS  THE  NUMBER  OF  CLUSTERS  BASED  ON  THE 
MOST  RECENT  LAYOUT  DRAWINGS. 


3.  MOB/DAA  AND  OBTS/DTA  OPTIONS  REPRESENT  LAND  PARCEL  DESCRIPTIONS  DE  - 
PICTED  IN  LAND  ACQUISITION  PACKAGE  (17  SEPT  81). 
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PORTION  OF  SUITABLE  AREA  CLUSTERED 


CLUSTER  ROAD  NETWORK  (CRN) 


MAIN  OPERATING  BASE  (MOBI/D^SIGNATED  ASSEMBLY  AREA  (DAA)  OPTIONS 


OPERATIONAL  BASE  TEST  SITE  (OBTSI/DESIGNATED  TRAINING  AREA  (DTA)  OPTIONS 


■  AREA  SUPPORT  CENTER  (ASC) 

hmmmmmmm  ROUTE  OF  DESIGNATED  TRANSPORTATION  NETWORK  (DTN)  FOR  MOB  SITE  IN  COYOTE 
I  SPRING  VALLEY,  NEVADA 

r 

Iwmmmm  mamm  ROUTE  OF  ADDITIONAL  DTN  FOR  MOB  SITE  AT  BERYL  OR  MILFORD,  UTAH. 

REDUCTIONS  IN  DTN  FOR  AN  MOB  SITE  IN  COYOTE  SPRING  VALLEY  ARE  NOT  SHOWN. 

InOTES:  1.  CLUSTERED  AREAS  ARE  BASED  ON  5200  4  200-  FOOT  SPACING,  2/3  FILLED  HEXAGON¬ 

AL  PATTERN,  WITH  23  PRIMARY  MULTIPLE  PROTECTIVE  STRUCTURES  (SHELTERS). 

2.  THE  NUMBER  BY  EACH  VALLEY  NAME  IS  THE  NUMBER  OF  CLUSTERS  BASED  ON  THE 
MOST  RECENT  LAYOUT  DRAWINGS. 

3.  MOB/DAA  AND  OBTS/OTA  OPTIONS  REPRESENT  LAND  PARCEL  DESCRIPTIONS  DE  - 
PICTED  IN  LAND  ACQUISITION  PACKAGE  (17  SEPT  81). 
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FOREWORD 


This  report  has  been  prepared  for  the  U.S.  Department  of  the 
Air  Force,  Ballistic  Missile  Office,  in  compliance  with  Con¬ 
tract  No.  F04704-80-C-0006 .  It  presents  the  summary  of  Ertec 
Western's  investigations  for  siting  of  facilities  and  routing 
of  a  transportation  network  for  the  MX  system  in  Nevada,  Utah, 
and  New  Mexico.  Information,  results,  and  conclusions  con¬ 
tained  in  this  report  are  based  on  MX  siting  studies  conducted 
during  fiscal  years  1980  and  1981.  The  major  part  of  the  study 
covers  37  deployment  valleys  and  three  main  operating  base 
sites  in  Nevada  and  Utah.  Limited  studies  were  also  performed 
in  the  area  surrounding  the  main  operating  base  site  in  New 
Mexico.  This  report  consists  of  three  volumes. 

Volume  I ,  Part  jt 

o  General  Introduction  providing  brief  overviews  of  the  MX 
system,  program  schedule,  and  siting  program  which  includes: 

Introduction 

Summary  of  MX  System  Components 

-  MX  Program  Schedule  Overview 
Siting  Program  Overview 

Volume  I ,  Part  II 

o  Summary  discussions  of  results,  conclusions,  and  recommen¬ 
dations  of  the  Shelter  Siting  Summary  studies  of  the  37 
deployment  valleys  which  includes: 

Introduction 
Siting  Requirements 
Siting  Methodology 

-  MPS/HSS  Siting  Program,  Nevada/Utah  DDA 

Shelter  Siting  Program  Summary,  Conclusions,  and  Recom¬ 
mendations 

Volume  II ,  Part  !I 

o  Results  and  conclusions  of  the  Designated  Transportation 
Network/Area  Support  Centers  (DTN/ASC)  siting  studies  within 
the  MX  system  study  areas  which  includes: 

Introduction 

-  Objective  and  Scope 

-  Methodology 

-  Criteria 

Field  Reconnaissance  and  Pass  Evaluation 

-  Evaluation  of  Optimum  DTN  Routings  and  ASC  Locations 

-  Conclusions 
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Volume  II ,  Part  II 

o  Results  and  conclusions  of  the  Operational  Base  Test  Site/ 
Designated  Training  Area  ( OBTS/DTA)  siting  studies  near  the 
main  operating  base  sites  in  Nevada-Utah  and  New  Mexico 
which  includes:  / 

Introduction 
Siting  Requirements 

Methodology  ' 

-  OBTS/DTA  Siting  Evaluation 
Conclusions 

Volume  III 

o  Land  Acquisition  Application  Package  Map  Sheets  depicting 
the  various  preferred  and  alternate  facility  combinations 
for  land  parcel  acquisition  which  includes: 

-  Introduction 

This  report  was  being  prepared  prior  to  the  President's  deci¬ 
sion  on  2  October  1981  not  to  proceed  with  the  MPS  MX  basing 
option.  It  was  intended  that  more  detailed  valley  siting 
reports  would  follow  this  general  evaluation.  The  original 
objective  of  the  report  was  to  provide  interim  data  to  the 
users  of  MX  siting  data  until  these  more  detailed  evaluations 
could  be  produced.  As  a  result  of  the  President's  decision, 
this  report  represents  the  final  summary  of  the  MX  system 
siting  in  the  MPS  basing  mode. 

It  should  be  noted  that  at  the  beginning  of  FY  81,  siting  stud¬ 
ies  were  performed  under  the  firm  name  of  Fugro  National,  Inc. 
at  its  Long  Beach  offices.  On  25  March  1981,  the  corporate 
name  was  changed  to  The  Earth  Technology  Corporation  -  Ertec. 
Since  that  date,  the  siting  studies  have  been  performed  at  the 
same  offices  under  the  name  of  Ertec  Western,  Inc.  with  support 
from  Ertec  Northwest,  Inc.,  Seattle,  Washington;  Ertec  Airborne 
Systems,  Inc.,  Cypress,  California;  and  Ertec  Rocky  Mountain, 
Inc.,  Denver,  Colorado. 


ii 


£  Ertec 


E-TR-58-I 


LIST  OF  ACRONYMS 


ADT 

AFRCE-MX 

AFSC 

ALCC 

AOB 

ASC 

BLM 

BMO 

C3 

CBR 

CDP 

CEQ 

CMF 

COE 

CONUS 

CPT 

CRN 

CSR 

DAA 

DDA 

DEIS 

DMA 

DOPAA 

DTA 

DTN 

EIS 

FLPMA 

FNI 

FSED 

FY 

GBNP 

HDR 

HSS 

IOC 

KGRA 

MF 

MMC 

MOA 

MOB 

MPS 

MPT 

NCA 

NEPA 

NH&S 

OB 

OBTS 


Average  Daily  Traffic 

Air  Force  Regional  Civil  Engineer-MX 

Air  Force  System  Command 

Airborne  Launch  Control  Center 

Auxiliary  Operating  Base 

Area  Support  Center 

Bureau  of  Land  Management 

Ballistic  Missile  Office 

Command,  Control,  and  Communication 

California  Bearing  Ratio 

Candidate  Deployment  Parcel 

Council  on  Environmental  Quality 

Cluster  Maintenance  Facility 

U.  S.  Department  of  the  Army,  Corps  of  Engineers 

Conterminous  United  States 

Cone  Penetrometer  Test 

Cluster  Road  Network 

Candidate  Siting  Region 

Designated  Assembly  Area 

Designated  Deployment  Area 

Draft  Environmental  Impact  Statement 

Defense  Mapping  Agency 

Description  of  Proposed  Actions  and  Alternatives 
Designated  Training  Area 
Designated  Transportation  Network 
Environmental  Impact  Statement 
Federal  Land  Policy  Management  Act 
Fugro  National,  Inc. 

Full  Scale  Engineering  Development 
Fiscal  Year 

Great  Basin  National  Park 
Henningson,  Durham,  &  Richardson,  Inc. 

Horizontal  Shelter  Site 
Initial  Operational  Capability 
Known  Geothermal  Resources  Area 
Medium  Frequency 
Martin  Marietta  Company 
Military  Overflight  Area 
Main  Operating  Base 
Multiple  Protective  Structure 
Mobile  Patrol  Teams 
National  Control  Authorities 
National  Environmental  Policy  Act 
Nuclear  Hardness  and  Survivability 
Operational  Base 
Operational  Base  Test  Site 


iii 


SErtec 


E-TR-58-I 


OSR 

PLU 

PMOA 

POL 

PS 

QA 

QD 

R&D 

REPR 

RES 

RMP 

ROW 

RSS 

SAC 

SALT 

SHPO 

STV 

T&E 

TEL 

TI 

TSB 

USGS 

USPLS 

UTM 

VS.H 


Operational  Support  Road 

Preservation  of  Location  Uncertainty 

Programmetric  Memorandum  of  Agreement 

Petroleum,  Oils,  and  Lubricants 

Protective  Structure 

Quality  Assurance 

Quantity  Distance 

Research  and  Development 

Real  Estate  Planning  Report 

Renewable  Energy  Sources 

Ralph  M.  Parsons  Company 

Right-of-way 

Remote  Surveillance  Site 

Strategic  Air  Command 

Strategic  Arms  Limitation  Talks 

State  Historic  Preservation  Officer 

Special  Transport  Vehicle 

Threatened  and  Endangered 

Transporter  and  Erector  Launcher 

Technical  Interchange 

Test  Support  Building 

United  States  Geological  Survey 

United  States  Public  Land  Survey 

Universal  Transverse  Mercator 

Vulnerability  and  Hardness 


iv 


SErtec 


TABLE  OP  CONTENTS 


E-TR-58— I 


z*ai 

FOREWORD  .  i 

LIST  OP  ACRONYMS  .  i i  i 

1.0  INTRODUCTION  .  1 


1 . 1  Study  Area  . 3 

1.2  Background  . 5 

1.3  Objectives  .  6 

1.4  Temporal  Constraints  .  6 

2.0  SITING  PROCESS  OVERVIEW  .  7 


3.0  SITING  METHODOLOGY  .  12 


3.1  Defining  the  Siting  Area  .  15 

3.1.1  Base  Maps  .  15 

3.1.2  Map  Overlays  . 22 

3.2  Development  of  Conceptual  Layouts  .  23 

3.2.1  The  Implications  of  Scale  .  25 

3.2.2  Indexing  and  Coordinate  References  .  28 

3.2.3  Basic  MPS/HSS  Geometry  .  32 

3.2.4  CRN  Configurations  .  34 

3.2.5  Clustering  Concepts  .  43 

3.2.6  Documentation  .  47 

3.3  Field  Siting  Surveys  .  49 

3.3.1  Geotechnical  Assessments  .  53 

3.3.2  Geographical  Assessments  .  54 

3.3.3  Environmental  Studies  .  54 

3.3.4  Operational  Assessments  .  58 

3.4  System  Siting  Coordination  .  59 

3.4.1  Client  Briefings  .  59 

3.4.2  Technical  Interchange  Meetings  .  59 

3.4.3  Siting  Review . 61 

4.0  MPS/HSS  SITING  PROGRAM ,  NEVADA/UTAH  DDA  .  62 


4.1  Regional  System  Studies  . .  65 

4.1.1  Layouts  at  23  Shelters  Per 

Cluster  (23/1)  .  65 

4.1.2  Valley  Clustering  Studies  . 68 

4.2  Conceptual  Layouts  at  1:62,500  .  71 

4.2.1  Layouts  at  23  Shelters  Per 

Cluster  (23/1)  .  76 

4.2.2  Valley  Clustering  .  96 

4.3  MX  Siting  Review  . .  101 

4.3.1  Technical/Operational  Review  .  101 


v 


sErtsc 


E-TR-58-I 


TABLE  OF  CONTENTS  (Cont. ) 


4.3.2  Policy/Environmental  Review  .  102 

4.4  Detailed  Valley  Layouts  at  1:9600  .  109 

4.5  Field  Siting  Surveys/IOC  .  110 

4.6  Land  Acquisition  Application  .  Ill 

5.0  SHELTER  SITING  PROGRAM  SUMMARY,  CONCLUSIONS  AND 

RECOMMENDATIONS  .  119 


5.1  Shelter  Siting  Program  Summary  .  119 

5.1.1  Conceptual  Layouts  . 119 

5.1.2  Tiering  Process  and  State  Review  .  121 

5.1.3  Land  Acquisition  Application  .  121 

5.2  Conclusions  . . 123 

5.3  Recommendations  on  Methodology  .  124 

5.3.1  Computer  Applications  . . 125 

5.3.2  Coordination,  Communication,  and 

Data  Exchange  .  125 

5.3.3  Scale  Problems  .  126 

5.3.4  Mitigation  Measures  .  127 

5.3.5  Ecosystem  Models  . 128 

5.3.6  Early  Completion  of  Field  Surveys  .  129 

5.3.7  Summary  Comments  .  130 

REFERENCES  CITED  .  131 


LIST  OF  APPENDICES 

Appendix 

Number 


A  MX  Site  Layout  Requirements  for  a  Horizontal 

Shelter  with  Separate  Transporter  and  Erector 
Launch'?  System  -  Nevada/Utah,  6  June  1980 
B  Chronology  of  MPS/HSS  Siting  Requirements 
C  List  of  Base  Maps  and  Sources  Used  by  Ertec 

D  Layout  Check  List 

E  Programmatic  Memorandum  of  Agreement  (PMOA) 

Requirements 

F  Valley  Clustering  Data/Results 

G  Land  Parcel  Descriptions  -  IOC  Valleys 

H  State  Siting  Review  Field  Trip  -  Snake  and 
Tule  Valleys  -  20  August  1981 


vi 


S&tec 


E-TR-58-I 


TABLE  OF  CONTENTS  (Cont. ) 

LIST  OF  FIGURES 

Page 

Figure 

Number 

1.0  INTRODUCTION 


1-1  Conceptual  Cluster  and  Horizontal  Shelter  Site  ..  2 

1-2  MPS/HSS  Study  Area  .  4 

3.0  SITING  METHODOLOGY 

3-1  Methodology  Flowchart,  MPS/HSS  Layout  Site  - 

Selection  Process  .  13 

3-2  Topographic  Maps  Completed  in  FY  79  Through 

FY  81  by  Ertec  Airborne  Systems,  Inc .  18 

3-3  "E"  Sized  (1:62,500)  Base  Map  Index  Designated 

Deployment  Area  (DDA) ,  Nevada/Utah  .  21 

3-4  Generalized  Flowchart:  Determination  of  the 

Siting  Area . 24 

3-5  CRN  Components  .  31 

3-6  Comparison  of  Full  Hexagonal  and  2/3-Filled 

Hexagonal  Patterns  .  33 

3-7  Sample  Hexagonal  Template  1:62,500  Scale  .  35 

3-8  Example  of  Siting  Requirement  Violation  Due  to 

Distortion  of  Hexagonal  Grid  .  36 

3-9  Rationale  for  Modified  QD  Requirements  .  37 

3-10  Spacing  Reference  Template  1:62,500  Scale  with 

Modified  QDs . 38 

3-11  Examples  of  Basic  Loop  and  Linear  CRN 

Configurations  .  40 

3-12  Straight  Trunk  Alignment  Using  a  Hexagonal 

Grid  .  42 

3-13  Schematics  of  Various  CRN  Configurations  .  44 

3- 14  Guidelines  for  Optimized  Direct  Connect 

CRN  Links  . 46 

4.0  MPS/HSS  SITING  PROGRAM  NEVADA/UTAH  DDA 

4- 1  MX  Designated  Deployment  Area,  Nevada/Utah  .  63 

4-2  23/1  Clustering-Half  System,  5200-Foot  Spacing 

2/3  Filled  Hex  .  69 

4-3  Valley  Clustering-Full  System,  5200-Foot 

Spacing,  Full  Hex  .  72 

4-4  Valley  Clustering-Half  System,  5200-Foot 

Spacing,  Full  Hex  .  73 

4-5  Valley  Clustering-Quarter  System,  5200-Foot 

Spacing,  Full  Hex  . .  74 

4-6  Changes  and  Considerations  of  Shelter  Layout 

Concepts  . 77 


vii 


SErtec 


C.-XK-DO-i 


Figure 

Number 

4-7A 

4-7B 

4-7C 

4-7D 

4-7E 

4-7F 

4-7G 

4-8 

4-9A 

4-9B 

4-9C 

4-9D 

4-9E 

4-10 

4-11 

4-12 

4-13 

4-14 

4-15 

4-16 


Table 

Number 


2-1 

2-2 

2-3 

2-4 


TABLE  OF  CONTENTS  (Cont. ) 

LIST  OF  FIGURES  (Cont. ) 

Page 


Sketch  Map  A:  MPS/HSS  Layouts  In  Utah  .  80 

Sketch  Map  B:  MPS/HSS  Layouts  In  Nevada/Utah  ....  81 

Sketch  Map  C:  MPS/HSS  Layouts  In  Nevada  .  82 

Sketch  Map  D:  MPS/HSS  Layouts  In  Nevada  .  83 

Sketch  Map  E:  MPS/HSS  Layouts  In  Nevada  .  84 

Sketch  Map  F:  MPS/HSS  Layouts  In  Nevada  .  85 

Sketch  Map  G:  MPS/HSS  Layouts  In  Nevada  .  86 

Example  of  Major  Siting  Requirements  Conflicts 

MPS/HSS  Layouts  . . 87,88 

Siting  Requirement  Violations  Summary  .  90 

Siting  Requirement  Violations  Summary  for  Utah  ..  91 

Siting  Requirement  Violations  Summary  for 

Nevada  .  92 

Siting  Requirement  Violations  Summary  for 

Nevada  . 93 

Siting  Requirement  Violations  Summary  for 

Nevada  .  94 

Various  MPS/HSS  Basing  Modes  in  Dry  Lake 

Valley,  Nevada  .  100 

Pine  Valley,  Utah  Baseline  MPS  Layouts  .  104 

Pine  Valley,  Utah  -  Environmental  Considerations, 

1-Mile  Stand-Off  .  105 

Pine  Valley,  Utah  -  Environmental  Considerations, 

1/2-Mile  Standoff,  Alternative  A  .  106 

Pine  Valley,  Utah  -  Environmental  Considerations, 

1/2-Mile  Standoff,  Alternative  B  .  107 

Schematic  of  Surveyed  Sites  for  IOC  Field 

Surveys  .  112 

Shape  and  Dimensions  of  HSS  for  Land  Parcel 

Descriptions  . . 116 


LIST  OF  TABLES 


2.0  SITING  PROCESS  OVERVIEW 

Shelter  Site  Selection  Operational  Requirements  ..  8 
Shelter  site  Selection  Geotechnical  Requirements  .  9 
Shelter  Site  Selection  Environmental 

Requirements  . . .  10 

Shelter  Site  Selection  Geographical  Requirements  .  11 


viii 


SErtec 


E-TR-58-I 


TABLE  OF  CONTENTS  (Cont. ) 

LIST  OF  TABLES  (Cont. ) 

Page 

Table 

Number 

3.0  SITING  METHODOLOGY 

3-1  Basic  Characteristics  of  Source  Maps  Used 

to  Develop  Base  Maps  by  Ertec  .  16 

3-2  Summary  of  Base  Map  Scales  Compiled  by  Ertec  ....  20 

3-3  Dimensions  of  MPS/HSS  Cluster  Facilities  .  26 

3-4  Relationship  of  Graphic  Line  Weights  to  Map 

Scales  Used  in  MX  Siting  Studies  by  Ertec  .  27 

3-5  Valley  Abbreviations  . . 29 

3-6  Summary  of  CRN  Lengths  .  45 

3-7  Sample  Valley  Checklist  Printout  . 50 

3-8  Sample  of  Layout  Location  Record  .  51 

3-9  Sample  of  Cadastral  Survey  Printout  .  52 

3- 10  Agencies /Contractors  Involved  in  MX  Siting 

Working  Groups  .  60 

4.0  MPS/HSS  SITING  PROGRAM  NEVADA/UTAH  PDA 

4- 1  Geotechnical ly  Suitable  Area  for  MPS/HSS 

Basing  Mode  . 64 

4-2  23/1  Clustering  -  Regional  Studies,  Summary 

of  MPS/HSS  Cluster  Counts  .  67 

4-3  23/1  Clustering  -  Regional  Studies,  Summary 

of  Cluster  and  Shelter  Counts  for  Full  and 

Half  Systems  .  70 

4-4  Valley  Clustering  -  Regional  Study,  Summary 

of  Horizontal  Shelter  Counts  .  75 

4-5  Summary  of  Data  Input  to  1:62,500  Layouts 

(15  May  1981)  .  79 

4-6  General  Summary  of  Major  Siting  Exclusions  .  89 

4-7  Summary  Comparison  of  23/1  Clustering  to 

Valley  Clustering  .  97 

4-8  Valley  Clustering,  Dry  Lake  Valley,  Nevada, 

1.73-Mile  Spacing,  Full  Hex  Pattern,  Direct 

Connect  CRN  . .  99 

4-9  Summary  of  Surveyed  and  Relocated  Sites,  IOC 

Field  Surveys  .  113 

4-10  List  of  Attachments  For  Land  Acquisition 

Application  Package,  Nevada/Utah  .  115 

4-11  Sample  Land  Parcel  Description,  Dry  Lake, 

Nevada  . 117 


ix 


E-TR-58-I 


TABLE  OF  CONTENTS  (Cont) 

LIST  OF  TABLES  (Cont) 

'  ~ 

Table 

Number 

5.0  CONCLUSIONS  AND  RECOMMENDATIONS 

5-1  Summary  Status  of  the  Shelter  Layout  Program  ....  120 
5-2  AFRCE-MX  Release  Dates  May  15,  1981,  MPS/HSS 

Layouts  . .  122 

LIST  OF  DRAWINGS 

Drawing 

Number 

3-1  5200-Foot  2/3  Filled  Hexagonal  Linear  MPS 

Regional  Layout,  Nevada-Utah  (1:500,000) 

26  September  1980 

3-2  5200-Foot  2/3  Filled  Hexagonal 

Layout  Dry  Lake  Valley,  Nevada 
(1:62,500)  30  April  1981 
3-3  Dry  Lake  Valley,  Nevada  5200-foot 

2/3  Filled  Hexagonal  MPS  Layout 

MX  System  Proposed  Land  Requirements  In  Pockets 
for  Nevada-Utah  (1:62,500,  "E"  Size)  at  end  of 
3-4  Dry  Lake  Valley  Topographic  Map  (1:9600)  Report 
Sheet  29  of  39 

3-5  Central  Portion  of  Dry  Lake  Valley 
Candidate  Deployment  Parcel  (CDP) 

Topographic  Map  (1:4800)  Sheet  100  of 
129 


x 


SErtac 


E-TR-58-I 


1 .0  INTRODUCTION 

This  report  presents  a  summary  of  the  studies  performed  by 
Ertec  Western,  Inc.  (Ertec)  on  the  preliminary  siting  and  con¬ 
ceptual  layout  of  the  MX  Multiple  Protective  Structure/Hori¬ 
zontal  Shelter  Site  (MPS/HSS)  basing  mode  in  the  Nevada-Utah 
siting  area. 

The  baseline  MX  system  consists  of  200  missiles  to  be  deployed 
in  4600  protective  structures  (i.e.,  shelters)  within  a  Desig¬ 
nated  Deployment  Area  ( DDA ) .  Each  missile  would  be  located  in 
a  cluster  of  23  HSSs.  The  area  of  the  HSS  is  approximately  2 
1/2  acres  (1  hectare)  and  is  fenced  in  a  dodecagon  shape 
(Figure  1-1).  Other  cluster-related  facilities  are  the  Cluster 
Road  Network  (CRN)  to  connect  all  shelters  in  a  cluster,  the 
Cluster  Maintenance  Facility  (CMF)  for  routine  maintenance  of 
the  missile,  the  separate  Transporter  and  Erector  Launcher 
(TEL);  and  a  barrier  separating  the  CRN  and  the  Designated 
Transportation  Network  (DTN)  road  to  restrict  the  entry/exit  of 
the  TEL  to  a  cluster. 

Initially,  the  Remote  Surveillance  Site  (RSS)  was  a  cluster- 
related  facility.  Although  sited  in  the  Initial  Operational 
Capability  (IOC)  field  surveys,  the  RSS  was  deleted  on  7 
January  1981  as  directed  by  Ballistic  Missile  Office  (BMO) 
(U.  S.  Department  of  the  Air  Force,  BMO/AFRCE-MX ,  1981).  A  DTN 
road  serves  to  connect  all  clusters  in  the  DDA  to  the  Main 
Operating  Base  (MOB)  and  the  Designated  Assembly  Area  (DAA)  to 
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form  the  total  MX  system,  (U.S.  Department  of  the  Air  Force, 
BMO/AFSC ,  1980). 

This  section  includes  a  description  of  the  study  area  and  a 
review  of  previous  activities.  Sections  2.0  and  3.0  will  pre¬ 
sent  an  overview  of  the  siting  process  including  the  objec¬ 
tives,  the  scope  of  study,  and  the  siting  requirements  used, 
along  with  the  methodology  for  site  selection  and  production  of 
conceptual  layouts.  A  regional  summary  of  the  HSS  siting  area 
and  layout  development,  as  of  the  end  of  FY  81,  are  presented 
in  Section  4.0.  Section  5.0  contains  conclusions  and  comments 
based  on  the  studies  to  date. 

1.1  STPDY  AREA 

The  proposed  Nevada/Utah  DDA  is  located  in  the  Great  Basin  sec¬ 
tion  of  the  Basin  and  Range  physiographic  subprovince  in  cen¬ 
tral  Nevada  and  west-central  Utah.  The  physiography  is  con¬ 
trolled  by  north-south  trending,  elongated  mountain  ranges 
separated  by  alluviated  valleys.  The  37  valleys  in  the  study 
area  (Figure  1-2)  average  between  50  and  100  miles  (80  and  161 
km)  in  length  and  between  5  and  15  miles  (8  and  24  km)  in 
width.  Valley  floor  elevations  range  from  4300  to  7600  feet 
(1311  to  2316  m)  in  the  DDA. 

The  geology  of  the  area  is  dominated  by  sedimentary  and  igneous 
rocks  ranging  in  age  from  Precambrian  to  Quaternary  and  by 
unconsolidated  sediments  of  Quaternary  age.  The  mountain 
ranges  are  eroded  remnants  of  uplifted  fault  blocks  separated 
by  down-dropped  basins.  Almost  all  the  valleys  are  closed 
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FIGURE  1-3 


basins  with  gently  sloping  alluvial  surfaces  grading  toward  a 
central  playa.  Playas,  dunes,  and  alluvial  fans  are  common 
landforms  in  the  valleys.  The  low  annual  rainfall  accounts  for 
the  paucity  of  perennial  streams,  rivers,  and  lakes.  Vege¬ 
tation  consists  of  sage  and  low  brush  on  the  valley  floors  with 
cottonwoods,  junipers,  and  pinon  pines  occurring  where  precipi¬ 
tation  is  more  plentiful. 

1 .2  BACKGROUND 

In  Fiscal  Year  1979  (FY  79),  initial  shelter  siting  studies 
began  using  Dry  Lake  Valley,  Nevada,  as  a  sample  area.  In 
early  FY  80,  a  preliminary  layout  evaluation  report  was  pro¬ 
duced  (Fugro  National,  Inc.,  1980a).  Layouts  were  depicted  at 
scales  of  1:4800  and  1:9600  using  the  "Verifiable  Horizontal 
MPS  Cone  ‘pt."  These  layouts  represented  a  first  attempt  at  the 
depiction  of  this  concept  while  considering  detailed  terrain 
and  geotechnical  conditions.  The  methodologies  developed  were 
continued  throughout  the  program. 

During  FY  80,  shelter  siting  activities  were  expanded  to 
include  the  development  of  various  conceptual  cluster  layouts 
with  a  DTN  at  a  scale  of  1  :62,500  for  all  valleys  in  the 
Nevada/Utah  DDA. 

Late  in  FY  80,  revised  shelter  layouts  on  1:9600  scale 
topographic  maps  were  produced  for  Dry  Lake  Valley,  Nevada,  and 
in  progress  for  Pine  and  Wah  Wah  valleys,  Utah.  These  maps 
were  used  to  support  the  field  surveys  in  the  above  IOC 
valleys. 
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1 .3  OBJECTIVES 

The  overall  objectives  of  this  study  are:  1)  complete  inte¬ 
grated  conceptual  layouts  for  shelters  in  the  DDA,  2)  provide 
input  for  follow-on  environmental  assessments  and  field  sur¬ 
veys,  3)  produce  documents  which  support  the  land  acquisition 
process,  and  4)  support  the  Water  Resources  Program  to  deter¬ 
mine  the  preliminary  water  requirements  needed  per  valley  for 
valley  construction  by  providing  conceptual  layouts.  These 
estimates  became  the  basis  for  determining  the  quantity  of 
water  applied  for  in  the  water  appropriation  process. 

1 .4  TEMPORAL  CONSTRAINTS 

At  the  start  of  the  MPS/HSS  siting  program,  siting  data 
required  to  produce  the  conceptual  layouts  were  not  available  at 
the  same  level  of  detail  for  all  37  valleys  of  the  DDA.  How¬ 
ever,  this  constraint  does  not  diminish  the  usefulness  of  the 
conceptual  layout  in  terms  of  the  siting  effort,  tiering,  or 
land  acquisition.  The  application  of  the  overall  siting  meth¬ 
odology  does  result  in  a  conceptual  layout  which  represents  the 
best  system  model  available  considering  the  information  at  the 
time.  Any  large  program  needs  time  for  tasks  to  be  completed, 
yet  faces  decisions  which  need  to  be  resolved  before  all  the 
tasks  are  completed.  Although  the  MPS/HSS  basing  mode  eval¬ 
uations  were  not  completed,  the  overall  indications  were  that 
the  methodology  was  sound.  Because  the  MPS/HSS  siting  effort 
did  not  run  its  full  course,  the  siting  summary  presented  here 
discusses  the  methodology  and  program  results  only  until  the 
end  of  FY  81 . 
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2.0  SITING  REQUIREMENTS 

The  BMO/AFRCE-MX  (1980)  issued  the  "MX  Site  Layout  Requirements 
for  a  Horizontal  Shelter  with  Separate  Transporter  and  Erector 
Launcher  System-Nevada/Utah"  on  6  June  1980.  This  entire  docu¬ 
ment  is  included  in  Appendix  A;  the  major  geometric  and  spatial 
shelter  siting  requirements  defined  in  this  document  are: 
o  5200-foot  (1524-m)  spacing; 
o  2/3-filled  hexagonal  pattern; 

o  Relative  angle  between  neighboring  shelters:  nominal  60*, 
minimum  55*; 

o  23  shelters  with  11  or  12  backfills  per  cluster; 
o  Maximum  of  three  near  neighbors  per  shelter;  and 
o  One  CMF  per  cluster. 

In  addition  to  these  basic  requirements,  there  are  a  number  of 
operational,  geotechnical,  environmental,  and  geographical  re¬ 
quirements  which  can  be  divided  into  exclusions  and  considera¬ 
tions  (Tables  2-1  through  2-4). 

Shelters  and  CMFs  are  not  to  be  sited  in  areas  designated  as 
"exclusions".  Considerations  are  areas  to  be  avoided  as  much 
as  possible  (to  minimize  impacts  to  the  area/environment)  when 
compiling  a  layout. 

Subsequent  MX  baseline  changes  and  Air  Force  directives  have 
comprised  the  guidelines  used  to  develop  the  conceptual  MPS/HSS 
layouts  during  FY  81.  A  chronology  of  the  siting  requirement 
development  is  presented  in  Appendix  B. 


sErtec 


X.  EXCLUSIONS: 


Quantity  Distance  (QD)  Standoff: 

—  Existing  road  with  an  average  daily  traffic  (ADT)  greater  than  SO  vehicles  per  day: 

2965  feet  from  centerline  of  road  to  HSS  and  CMF 

—  Inhabited  buildings:  2956  feet  from  CMF  and  HSS 

—  Pipelines:  300  feet 

—  Above  ground  Petroleum  Oils,  Lubricants  (POL):  1800 feet 

—  Radio,  microwave  facilities:  2965  feet  from  CMP  and  HSS 

—  Power  generating  facilities: 

Cluster  roads  cannot  coexist  with  or  cross  federal,  state,  and  county  roads  with  an  ADT  of 
250  vehicles  per  day 


m  CONSIDERATIONS: 

Power  line;  QD  to  all  MX  facilities: 

—  Less  than  50  kV  :  750  feet 

-  50  kV  to  250  kV:  1250  feet 

-  More  than  250  kV:  2500  feet 

Power  lines;  QD  to  manned  MX  facilities  with  radio  communications  facilities: 

-  Less  than  45  kV:  100  feet 

-  45  kV  and  greater:  5000  feet 
Cluster  Siting: 

-  Clusters  to  be  located  so  as  to  minimize  the  number  of  inhabited  buidlings  within  the  QD  zones 
—  Clusters  should  be  reasonably  close  to  other  clusters  in  the  DDA 

—  Locate  clusters  in  areas  with  a  minimum  of  medium  to  tali  vegetation 
Cluster  Roads: 

—  Site  MPSs  to  permit  the  CRN  to  be  oriented  north  to  south  to  the  greatest  extent  possible 
—  The  CRN  may  coexist  with  or  cross  roads  with  an  ADT  less  than  250  vehicles  per  day 
—  Minimize  environmental  impact  by  coexisting  with  upaved  county  roads  of  ail  other  factors  are  equal 

—  The  CRN  may  cross  from  one  siting  areas  to  anothor  through  unsuitable  area  as  long  as  slope  require¬ 
ments  and  environmental  exclusions  are  not  violated 

—  Slope  requirements: 

Nominal  trunk  and  spur  grades:  maximum  three  percent 
MPS  access  ramp  grade:  maximum  five  percent 

Occasional  grades  of  five  percent  may  exist  for  a  maximum  of  500  feet  sections 

-  The  CRN  for  a  dustor  will  be  separate  from  any  other  cluster 
Operational  Support  Roads  (OSRs) : 

—  May  connect  CRNs,  but  shall  preclude  STV  or  TEL  entrance  or  exit 
—  Slope  requirement:  maximum  10  porcent 
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SHELTER  SITE  SELECTION 
OPERATIONAL  REQUIREMENTS 
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t  EXCLUSIONS: 


•  Outcropping  or  shallow  rock 

•  Surface  slope  greater  than  10  percent 

•  Adverse  terrain  (two  or  more  drainages  10 feet  deep  within  lOOOfeet) 

•  Standing  water,  swamps,  or  perennial  streams 

•  Depth  to  rock  less  than  50  feet  (immaterial  with  a  seimic  velocity  of  7000  fps) 

•  Depth  to  water  less  than  50  feet  (l.e., first  encountered  water) 

•  Active  playas 

H  CONSIDERATIONS: 

•  Fault-rupture  hazard 

•  Potential  sheet  wash 

•  Surface  slope  greater  than  five  percent 

•  Dunes 

•  Desiccation  cracks 

•  Tufa 

•  Boulder  fields 
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I  EXCLUSIONS: 

•  Designated  wilderness  anas 

•  Wilderness  study  areas 

•  Existing/proposed  federal  and  state 

-  Wildlife  refuges,  archaeological  areas 

•  Existing/proposed  national 

—  Wildlife  refuges,  preserves,  registered  archaeological  properties 

•  Federal  threatened  and  endangered  species 

•  Non-attainment  air  quality  areas 

II.  CONSIDERATIONS 

•  Federal  and  state  proposed  threatened  and  endangered  species 

•  Locally  identified  “sensitive"  areas 

—  Environmentally 
—  Socio-Enconomicatly 

•  Visual  Resources 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE 
BMO/AFRCE-MX 


SHELTER  SITE  SELECTION 
ENVIRONMENTAL  REQUIREMENTS 
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I  EXCLUSIONS: 


•  Existing/proposed  federal  and  state: 

—  Parks,  landmarks,  refuges,  monuments,  forests,  recreational  areas 

•  Existing/proposed  national: 

-  Grasslands,  Indian  reservations,  ranges,  military  ranges  (training  areas,  proving  grounds, 
test  site),  registered  historic  properties 

•  Radii  from  population  centers: 

20  statute  miles  from  cities  of  25,000  or  more 
3.5  statute  miles  from  cities  of  5000  to  25,000  ' 

1  statute  mile  from  cities  of  less  than  5000 

•  Inhabited  buildings 

•  Industrial  complexes: 

—  Active  mining  areas,  tank  farms,  pipeline  complexes 

•  "High"  potential  mineral  areas:  * 

-  Oil  and  gas  fields,  active  and  potentially  active  mining  areas,  strippable  coal,  oil  shale,  uranium 
deposits,  known  geothermal  resource  areas 

•  COE  recommended  exclusions 

It  CONSIDERATIONS: 

•  Private  property 

•  State  property 

•  "Good"  potential  mineral  areas:  * 

-  Oil  and  gas,  active  and  potentially  active  mining  areas,  strippable  coal,  oil  shale,  uranium  deposits, 
known  geothermal  resource  areas 

•  Irrigated  farm  land 

•  Prime  agricultural  land 

•  Moapa  Indian  Expansion  Area 

•  Duckwator  Indian  Expansion  Area 

•  Ranch  and  grazing  allotments 

•  Existing  access  roads 

•  Proposed  utility  corridors 

Mineral  potential  to  be  determined  by  a  study  as  required  by  FLPMA 
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3.0  SITING  METHODOLOGY 

The  siting  methodology  was  the  vehicle  for  applying  the  siting 
requirements  to  develop  conceptual  layouts,  support  tiering, 
and  the  land  acquisition  application.  A  methodology  flow  chart 
for  shelter  site  selection  is  depicted  in  Figure  3-1.  The  pro¬ 
cess  shown  in  this  chart  includes  the  following  major  activi¬ 
ties. 

o  Determine  the  siting  area  based  on  verified  geotechnical 

data,  collected  geographic  data,  and  furnished  environmental 
data; 

o  Produce  conceptual  layouts  within  the  37-valley  DDA  which 
could  be  used  to  initiate  design  studies  and  to  limit  these 
studies  to  specific  sites  and  corridors; 

o  Determine  the  total  size  of  the  DDA  to  aid  in  the  system 

planning  of  the  entire  MX  system; 

o  Submit  layouts  for  review  by  BMO/AFRCE-MX ; 

o  Perform  field  surveys  for  the  IOC  cluster  facilities  and 

alignments; 

o  Support  the  tiered  decision  making  process;  and 

o  Provide  conceptual  layouts  and  parcel  descriptions  for  the 
land  acquisition  application. 

The  basic  data  input  encompassed  the  BMO/AFRCE-MX  siting 

requirements  and  the  siting  data.  Generally,  the  siting 
requirements  called  for  compliance  to  existing  federal  laws  and 
Air  Force  policies.  Geometric  and  spatial  aspects,  as  well  as 
operational  constraints,  were  also  indicated. 

The  layout  team  integrated  data  which  had  been  previously 
collected,  compiled,  reduced/analyzed,  and  presented  in  map 
form. 
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Application  of  the  resulting  exclusionary  map  overlays  to  a 
potential  siting  area  eliminated  the  unsuitable  areas,  leaving 
an  area  that  meets  the  siting  requirements.  Layout  compilation 
was  the  analytic  process  of  applying  the  siting  requirements  to 
develop  a  schematic  layout  based  on  the  spatial  distribution  of 
the  siting  factors. 

Review  of  the  conceptual  layouts  were  of  two  general  types,  MX 
technical/operational  and  policy/environmental.  The  technical/ 
operational  reviews  were  regarded  as  being  "in-house"  (Air 
Force  and  MX  contractors)  while  the  policy/environmental 
reviews  involved  other  federal/state  government  agencies, 
local/tribal  governments,  and  civic  groups.  These  reviews  were 
a  part  of  the  tiered  decision-making  process  which  gave  rise  to 
the  acceptance  or  revision  of  the  conceptual  layouts  to  be  used 
for  the  land  acquisition  application. 

Discussion  of  the  siting  methodology  is  subdivided  into  four 
primary  areas  of  concern: 

1.  Defining  the  siting  area  using  base  maps  and  map  overlays; 

2.  Developing  the  conceptual  layouts; 

3.  Performing  field  surveys;  and 

4.  Coordinating  system  siting  reviews,  compilation  of  the  land 
acquisition  application  package,  and  participating  in 
interchange  meetings. 

The  following  discussions  are  general  to  emphasize  the  overall 
siting  methodology.  The  details  of  the  application  of  this 
methodology  to  the  Nevada/Utah  DDA  will  follow  in  Section  4.0 
of  this  report. 
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3.1  DEFINING  THE  SITING  AREA 

Prior  screening  studies  had  eliminated  much  of  the  conterminous 
United  States  from  consideration  for  MPS/HSS  basing.  The 
following  discussion  pertains  to  refinement  of  the  siting  area 
from  a  regional  size  (i.e.,  Candidate  Siting  Region  [CSR] )  to  a 
valley  size  (i.e.,  an  average  suitable  area  of  about  280  mi2 
[725  km2]).  The  definition  of  the  geotechnically  suitable  area 
which  could  be  considered  for  siting  (i.e.,  developing)  concep¬ 
tual  layouts  was  derived  by  expressing  the  siting  requirements 
as  quantifiable  mapping  units.  The  data  collection  and  analy¬ 
ses  were  completed  by  other  technical  groups.  The  following 
discussion  will  focus  on  the  compilation  of  base  maps  and  the 
use  of  map  overlays  in  the  siting  process. 

3.1.1  Base  Maps 

The  integration  of  the  siting  data  was  coordinated  by  the  use 
of  a  standard  set  of  base  map  scales.  The  base  maps  w«  re 
derived  from  available  U.S.  Geological  Survey  (USGS)  maps  and 
Ertec  Airborne  Systems,  Inc.  (Ertec  Airborne)  maps  produced  for 
selected  areas.  Table  3-1  summarizes  the  source  agency,  map 
series  scale,  and  projections  used  by  Ertec.  The  scales 
selected  for  use  in  Ertec  siting  studies  were  1:500,000 
(regional  maps  and  "E"  format),  1:62,500  (general  valley  maps 
and  "E"  format),  and  1:9600  and  1:4800  (detailed  valley  maps). 


The  regional  map  scale  of  1:500,000  was  chosen  as  a  convenient 
display  scale  to  show  the  entire  Nevada/Utah  DDA.  Two  dif¬ 
ferent  USGS  map  series  were  used:  1)  the  State  Base  Map 
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BASE  MAP  SERIES  PUBLISHED  SCALE 


USGS  STATE 


2°  QUADRANGLE 


IS'  QUADRANGLE 


TV  QUADRANGLE 


ERTEC  AIRBORNE  SYSTEMS, 
INC. 

ERTEC  AIRBORNE  SYSTEMS, 
INC. 


ERTEC  AIRBORNE  SYSTEMS,  1 : 4800 
INC. 


NOTES: 

1.  ALL  MAP  PROJECTIONS  ARE  CONFORMAL  WITH  THE 
EXCEPTION  OF  THE  POLYCONIC  PROJECTION 
WHICH  IS  NEITHER  CONFORMAL  NOR  EQUAL  AREA 


MAP  PROJECTION  USED 


LAMBERT  CONFORMAL 


UNIVERSAL  TRANSVERSE  MERCATOR 


NV:  TRANSVERSE  MERCATOR 
UT:  LAMBERT  CONFORMAL 
NV/UT:  POLYCONIC  1 


NV:  TRANSVERSE  MERCATOR 
UT:  LAMBERT  CONFORMAL 


NV.  TRANSVERSE  MERCATOR 
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DEPARTMENT  OP  THE  AIR  FORCE 
8MO/AFRCE-MX 


BASIC  CHARACTERISTICS  OF  SOURCE 
MAPS  USED  TO  DEVELOP  BASE 
MAPS  BY  ERTEC 


TABLE  »1 
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series,  and  2)  the  1:250,000  scale  topographic  quadrangle 
(topo  quad)  series.  Compilation  of  the  individual  1:250,000 
map  sheets  into  a  single  regional  map  sheet  was  accomplished  by 
photographic  reduction  and  compositing.  Reduced  1:250,000 
scale  base  maps  were  used  in  most  of  the  recent  regional  deli¬ 
verables  to  AFRCE-MX .  Drawing  3-1  is  a  sample  regional  map.  A 
regional  "E"  format  base  map  was  also  produced.  The  production 
of  the  "E"  format  is  discussed  later  in  this  section. 

Developing  the  1:62,500  scale  base  maps  for  the  general  valley 
coverage  resulted  in  a  scale  compromise.  The  most  frequently 
available  scale  USGS  topo  quads  were  1:24,000  followed  by 
1:62,500  and  1:250,000.  The  1:250,000  scale  did  not  have  ade¬ 
quate  topographic  detail  needed  for  site-specific  siting.  The 
1:62,500  scale  was  the  intermediate  scale  of  the  maps  available 
and  provided  sufficient  detail  for  both  office  and  field  stud¬ 
ies. 

In  order  to  obtain  full  map  coverage,  the  USGS  maps  were  pho¬ 
tographically  reduced,  copied,  or  enlarged  to  approximately 
1:62,500  scale  and  then  spliced  together  to  form  valley  map 
work  sheets  in  late  FY  78.  For  selected  areas  which  were  not 
covered  by  1:24,000  or  1:62,500  USGS  maps,  Ertec  Airborne  pro¬ 
duced  1:62,500  topographic  maps  (Figure  3-2).  The  remainder  of 
the  area  was  filled  in  using  1  :250,000  base  maps  photographic¬ 
ally  enlarged  to  1:62,500.  The  USGS  1; 100,000  metric  quad¬ 
rangle  series  were  in  initial  stages  of  production  in  early  FY 
81.  Besides  their  unavailability,  they  were  not  used  in  the 
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base  map  compilation  process  because  the  contour  intervals 
(metric)  were  not  compatible  with  the  other  base  map  series.  A 
tabulation  of  the  USGS  and  Ertec  Airborne  maps  used  is  pre¬ 
sented  in  Appendix  C.  Valley  base  maps  (1  :62,500)  were  pro¬ 
duced  for  the  Nevada/Utah  DDA  valleys  listed  in  Table  3-2. 
Drawing  3-2  is  a  sample  valley  base  map. 

As  an  element  of  the  land  acquisition  application,  another 
series  of  1  :62,500  scale  base  maps  were  prepared  to  fit  "E" 
sized  map  sheets  (36  inches  x  48  inches  [91  x  122  cm],  hori¬ 
zontal  format) .  The  scale  was  selected  to  be  compatible  with 
the  conceptual  layout,  and  the  size  of  the  map  sheets  permitted 
them  to  be  mounted  on  commonly  used  computer  plotters.  It  was 
concluded  that  the  standard  size  sheet  of  the  "E"  format 
enabled  the  full  coverage  of  the  DDA  to  be  easily  handled  as  a 
package. 

The  DDA  was  gridded  into  cells  22  1/2'  of  latitude  by  45'  of 
longitude.  The  origin  of  the  grid  was  39#N  latitude,  114“W 
longitude.  The  parallel  39*N  was  selected  as  being  nearly 
central  to  the  north-south  extent  of  the  DDA.  The  meridian 
1 1 4 #W  was  chosen  because  it  represents  the  boundary  between 
Universal  Tranverse  Mercator  (UTM)  zones  11  and  12.  Figure  3-3 
depicts  the  "E"  format  index  map  relative  to  the  Nevada/Utah 
DDA.  A  total  of  62  map  sheets  were  needed.  Consideration  for 
the  UTM  zone  continuity  was  important  because  other  MX  con¬ 
tractors  were  maintaining  digital  files  using  UTM  coordinates. 
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The  source  maps  for  the  "E"  format  were  the  same  as  the  general 
valley  base  maps  except  where  updates  were  available.  Splicing 
was  performed  from  the  center  of  the  map  edges  outward  to  main¬ 
tain  scale  control.  Drawing  3-3  is  a  sample  "E"  format  map 
sheet . 

Detailed  valley  maps  at  the  scale  of  1:9600  were  produced  by 
Ertec  Airborne.  The  term  "detailed"  is  used  here  to  differen¬ 
tiate  these  maps  from  the  less  detailed  1  :62,500  scale  maps. 
Haps  at  a  larger  scale  (more  detailed)  would  have  been  required 
if  the  MPS  basing  mode  had  continued  to  the  design  stage. 
Prior  studies  (Fugro  National,  Inc.,  1980a)  using  1:4800  and 
1:9600  scale  maps  indicated  that  1:9600  provided  adequate 
detail  to  make  the  transition  from  conceptual  layouts  (1:62,500 
scale)  to  the  more  detailed  scale  needed  for  site-specific 
investigations.  The  1:9600  maps  depicted  10-foot  (3-m)  contour 
intervals  and  were  produced  by  stereo  photogrammetric  com¬ 
pilation  techniques  using  1:25,000  scale  color  aerial  pho¬ 
tography.  The  maps  were  referenced  to  the  appropriate  state 
plane  coordinate  system  and  a  datum  elev-r  :on  of  mean  sea 
level.  The  legal  land  net  data  were  u.  led  from  USGS 
quadrangle  sheets  and  verified  by  BLM  "Protraction  Survey 
Plots".  Table  3-2  lists  the  valleys  mapped  at  1:9600  and 
1:4800  scales.  Sample  detailed  valley  1:9600  and  1:4800  scale 
maps  are  presented  as  Drawings  3-4  and  3-5,  respectively. 

3.1.2  Map  Overlays 

Each  technical  discipline  compiled  their  respective  data  on 
mylar  overlays  which  were  registered  to  the  general  valley  base 
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maps  (1:62,500  scale).  The  overlays  generally  depicted  a 
single  theme  or  group  of  related  themes  (e.g.,  10  percent  and 
five  percent  slope;  rock/non-rock  contact,  50-foot  [ 1 5— m]  depth 
to  rock,  50-foot  1 1 5-m]  depth  to  water).  The  composites  were 
updated  as  new  data  became  available  or  as  dictated  by  changes 
in  the  siting  requirements. 

Composite  overlays  depicting  the  siting  exclusions  and  con¬ 
siderations  were  submitted  to  the  siting  group  by  the  technical 
groups  (Figure  3-4).  The  maximum  areal  extent  of  the  siting 
area  is  delimited  by  the  suitable  area  remaining  after  com¬ 
bining  exclusion  composites.  The  considerations  indicate  the 
trade  offs  which  can  be  made.  Due  to  the  variable  and  vague 
nature  of  these  considerations,  trade-off  decisions  are  not 
always  clear  cut.  The  use  of  map  overlays  permitted  the  study 
of  the  spatial  relationships  of  these  various  factors  in  devel¬ 
oping  the  conceptual  layouts. 

3.2  DEVELOPMENT  OF  CONCEPTUAL  LAYOUTS 

The  evolving  nature  of  the  siting  requirements  resulted  in  a 
division  of  layout  work  into  research  and  development  (R&D) 
and  production  tasks.  This  section  will  focus  on  the  R&D 
activities.  The  production  activities  will  be  covered  in 
Section  4.0. 

The  generation  of  a  conceptual  layout  serves  as  initial  input 
to  the  review  process.  The  emphasis  or  change  of  emphasis 
regarding  a  particular  consideration  factor  or  group  of  factors 
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may  require  adjustments  in  the  layout.  Records  documenting 
these  trade-offs  would  accompany  the  conceptual  layout  during 
the  review  process. 

The  full  documentation  of  the  resulting  layout  and  the  con¬ 
siderations  made  form  the  basis  of  the  Description  of  Proposed 
Actions  and  Alternatives  (DOPAA) .  The  DOPAA  serves  as  the 
basic  input  to  the  environmental  assessment  process  and 
tiering.  This  same  layout  is  depicted  on  the  "E"  size  map 
sheets  and  the  facilities  described  as  input  into  the  land 
acquisition  application  package. 

3.2.1  Implications  of  Map  Scale 

The  conceptual  layouts  are  spatial  models  of  the  system.  As 
such,  there  are  limitations  imposed  by  map  scale.  A  geographic 
valley  was  the  areal  unit  selected  for  layout  compilation. 
However,  a  valley  is  only  a  small  segment  of  the  MX  system; 
thus,  all  valley  layouts  need  to  be  viewed  together  at  a 
regional  scale.  The  siting  studies  were  required  to  identify 
factors  at  both  regional  and  "local"  or  site-specific  (valley) 
levels. 

On  a  more  functional  level,  scale  limitations  manifest  them¬ 
selves  in  the  graphic  display.  Table  3-3  summarizes  the  basic 
facilities  being  sited,  their  actual  dimensions,  and  the 
corresponding  map  dimensions  for  the  map  scales  used  in  the 
siting  studies.  Table  3-4  demonstrates  the  relationship  of  the 
graphic  pen  line  widths  to  the  same  map  scales.  These  tables 
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reveal  that  if  a  0.5  mm  pen  is  used  to  indicate  a  CRN  on  a 
1:62,500  scale  map,  the  graphic  representation  makes  the  CRN 
102.5  feet  (31  m)  wide  rather  than  the  actual  31  feet  (9  m) . 
This  graphic  "distortion"  is  necessary  if  the  layout  drawing  is 
to  be  readable  but  can  lead  to  problems  of  "misrepresenting" 
the  actual  ground  location  of  the  facilities.  Fortunately,  the 
conceptual  layouts  are  used  for  planning,  and  this  scale  would 
not  be  used  for  design  or  construction.  For  their  intended 
purpose,  the  layouts  were  deemed  consistent  with  the  map  scales 
used . 

3.2.2  Indexing  and  Coordinate  References 

The  full  MX  system  required  200  clusters  of  23  shelters  each. 
To  systematically  record  pertinent  siting  data  on  each  cluster, 
an  indexing  scheme  was  implemented  which  established  a  two- 
letter  code  for  each  geographic  valley  in  the  Nevada/Utah  DDA 
(Table  3-5).  Clusters  within  a  valley  would  be  assigned  a 
sequential  index  number  starting  with  the  number  1.  Cluster 
facilities  would  be  indexed  relative  to  the  cluster  in  which 
they  occur  (e.g.,  CMF-1,  would  be  the  CMF  in  Cluster  1; 
Barrier-3  would  be  the  barrier  to  Cluster  3).  Shelters  within 
a  cluster  would  be  numbered  sequentially  (i.e.,  in  order  as 
encountered  traveling  through  the  cluster)  starting  from  number 
1.  Thus,  an  index  label  of  CV  1-20  would  translate  to  Cave 
Valley,  Cluster  1,  Shelter  20. 

This  indexing  scheme  provides  flexibility  in  terms  of  changes 
in  cluster  counts.  If  each  cluster  was  assigned  a  sequence 
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number  1  to  200,  the  deletion  of  a  cluster  in  a  valley  would 
disrupt  the  sequencing  of  cluster  numbers.  The  substitute 
cluster  would  be  geographically  out  of  sequence  and  confusion 
in  logistics  would  arise.  By  sequencing  the  cluster  numbers 
within  a  valley,  this  geographic  problem  is  averted. 

The  physical  location  of  the  facilities  was  given  in  the 
appropriate  state  plane  coordinate  system.  This  choice  was 
made  in  deference  to  the  fact  that  land  parcel  descriptions 
for  cadastral  surveys  utilize  this  survey  system.  All  orien¬ 
tations  specified  are  also  referenced  to  state  plan  grid  north. 

As  with  the  cluster  facilities,  studies  of  various  CRN  con¬ 
figurations  required  in-house  standard! zation  of  terms  and  pro¬ 
cedures.  Office  tabulations  of  estimated  CRN  length  followed 
the  guidelines  listed  below. 

o  The  CRN  lengths  would  be  tabulated  as  basic  straight  line 
tangent  segments  without  considering  radii  of  curvature; 

o  The  CRN  would  be  subdivided  into  the  following  components 
(Figure  3-5) ; 

-  Trunk  road  -  primary  cluster  artery  forming  the  axis  of 
the  cluster; 

Spur  road  -  the  ramp  and  any  straight  portion  of  road 
aligned  with  the  ramp  which  connects  the  MPS  or  CMF  to 
the  trunk  road;  and 

Entry  road  -  the  link  between  the  DTN  where  blocked  by 
the  barrier  and  the  CRN,  to  permit  access  of  the  STV  and 
TEL  to  the  cluster; 

o  Standard  lengths  of  spur  roads  were  assigned  based  on  Boeing 
report  SMX-41934  (24  January  1981); 

-  HSS  spur  =  1080  feet  (329  m);  and 
CMF  spur  *  1069  feet  (329  m); 
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o  Entry  roads  were  not  tabulated  since  these  would  vary  de¬ 
pending  upon  the  cluster  proximity  to  the  DTN  as  well  as  the 
location  of  the  barrier. 

3.2.3  Basic  MPS/HSS  Geometry 

Having  established  the  index  and  term  standards,  the  geometry 
of  the  cluster  components  is  discussed.  The  shelters  are  ini¬ 
tially  configured  in  a  grid.  A  regular  hexagonal  grid  was  used 
for  MPS/HSS  siting.  Figure  3-6  illustrates  the  difference  bet¬ 
ween  the  full  hexagonal  and  the  2/3-filled  hexagonal  patterns. 
A  full  hexagonal  pattern  utilizes  all  hexagonal  cell  perimeter 
and  center  points  for  shelters.  The  2/3-hexagonal  pattern  uses 
hexagonal  cell  perimeter  points  for  shelters  and  center  points 
for  backfills. 


3.2.3. 1  Spacing  and  Orientation 

The  straight  line  distance  between  two  adjacent  points  (i.e., 
shel'ters)  in  the  regular  hexagonal  grid  becomes  the  spacing  of 
that  grid.  The  points  located  by  the  intersections  of  the 
guidelines  forming  the  hexagonal  cells  represent  the  shelter 
doors.  The  specified  spacing  in  the  siting  requirement  is  from 
shelter  door  to  shelter  door.  By  definition  a  regular  hexagon 
is  composed  of  equilateral  triangles,  thus  the  interior  angles 
are  60°.  The  guidelines  of  the  hexagonal  grid  provide  a  visual 
reference  to  orient  the  shelters  in  accordance  to  the  siting 
requirement  of  a  nominal  60°  between  neighboring  shelters. 

3. 2. 3. 2  Near  Neighbor 

The  position  of  any  potential  shelter  site  located  in  a  regular 
hexagonal  grid  will  have  a  maximum  of  three  "near  neighbors" 
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(Figure  3-7).  A  siting  consideration  was  to  maintain  this 
situation.  Working  with  plane  surface  schematic  grids  presents 
*  no  problem  in  complying  with  this  consideration.  But  distor¬ 

tions  in  the  grid  (Figure  3-8)  creates  situations  which  require 
careful  monitoring  of  the  layout  compilation. 

I 

3. 2. 3. 3  Modification  of  Quantity  Distance  (QD)  Standoff 
Requirements 

Realizing  that  the  lines  on  the  map  actually  represent  a  ground 
dimension,  the  layout  compilation  process  required  that  graphic 
modifications  be  made  to  the  QD  standoffs.  Figure  3-9  shows 
the  basis  for  these  modifications.  The  template  grid  point 
represents  the  protective  structure  "working  point"  (door). 

The  basic  layout  template  relies  on  the  grid  points  to  locate 
the  MPS/HSS .  Some  of  the  QDs  specify  "to  the  nearest  part  of 
the  structure,"  while  others  were  "to  the  nearest  part  of  the 
fence."  The  modified  QDs  graphically  account  for  the  dif¬ 
ference  between  the  shelter  door  and  the  rear  HSS  fence  line. 
The  effect  of  this  additional  "graphic  buffer"  being  added  to 
the  QD  was  to  permit  a  safety  margin  to  the  layout  process  when 
working  at  intermediate  map  scales  (1:62,500).  This  safety 
margin  would  also  permit  transferring  a  conceptual  layout  from 
1:62,500  maps  to  1:9600  maps  with  a  minimum  of  scaling  errors 
relative  to  the  required  QD  standoffs.  Figure  3-10  depicts  the 
check  template  annotated  with  the  modified  QDs. 

3.2.4  CRN  Configurations 

1  Once  the  shelters  were  sited,  two  basic  CRN  configurations  were 

studied  and  utilized  in  compiling  cluster  layouts,  loop  and 
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ALIGNMENT  OF  HEXAGONAL  GRID  TO  MODIFIED  QD 

THE  USE  OF  THE  MODIFIED  QD  PERMITS  THE  HEXAGONAL  GRID  TO  BE  ALIGNED 
SO  AS  TO  ACCOUNT  FOR  HSS  DIMENSIONS  .  THE  GRID  POINTS  REPRESENT  THE  SHELTER 
DOOR  WHILE  THE  QDS  RELATE  TO  ANY  PORTION  OF  THE  PERIMETER  FENCE  OR  ACTUAL 

SHELTER  STRUCTURE. 
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RECTANGULAR  HSS 


NOTES: 

1.  THE  RECTANGULAR  HSS  WAS  SUPERCEDED 
BY  THE  DODECAGON  HSS  2  FEB.  1981 

2.  FACILITIES  ARE  ONLY  SCHEMATIC  REPRESEN- 
TATIONS  AND  ARE  NOT  TO  SCALE 

3.  THE  PERIMETER  OF  THE  HSS  IS  THE  FENCE  LINE 
WHICH  ENCOMPASSES  AN  AREA  OF  2.5  ACRES 
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Power  lines 


50  kV  or  less 

750  feet 

50  kV  -  250  kV 

1250  feet 

250  kV  or  more 

2500  feet 

Highway 

ADT  >  50 

1780  feet 

Inhabited  Bldgs 

2"S5  feet 

SPACING  REFERENCE  TEMPLATE 
WITH  MODIFIED  QDS 

1 :62.500  MPS  LAYOUTS 


1100  feet  QD  power  line  50  kV  or  less 
1600  feet  QD  power  line  50  -  250  kV 
2850  feet  QD  power  line  250  kV  or  more 


B 

C 

D 

E 


I - 1 

I - 1 

I - 1 


2100  feet  QD  highway 
3300  feet  QD  inhabited  Bldg 
0.5  statue  mile  standoff  {RSS  to  HSS) 
1000  feet  HSS  rear  clearance  zone 


5000  feet  min.  HSS  spacing 
5200  feet  HSS  spacing 
1100  feet  HSS  spur 
1220  feet  CMF  spur 


The  hexagonal  cell  is  used  to  check 
MPS  orientation,  near  neighbors,  and 
MPS  spacing. 


A.  Power  line  QDs  include  an  additional  350  feet  of 

horizontal  distance.  When  measuring  these 
QDs  ,  the  end  points  of  reference  are  the 
MPS  door  point  and  the  center  line  of  the 
power  line. 

B.  Highway  QD  includes  an  additional  350  feet  of 

horizontal  distance.  When  measuring  this 
QD  ,  the  end  points  of  reference  are  the 
MPS  door  point  and  the  center  line  of  the 
highway. 

C.  Inhabited  building  QD  includes  an  additional 

350  feet  of  horizontal  distance.  When 
measuring  this  QO  .  the  end  points  of 
reference  are  the  MPS  door  point  and  the 
nearest  point  of  the  inhabited  structure. 

D.  RSS  standoff  to  HSS/MPS  is  1/2  statute  mile. 

Measure  from  MPS  door  point. 

E.  HSS  rear  clearance  zone.’  Measure  from  MPS 

door  point  to  rear  of  HSS  in  situations 
where  the  HSS  borders  on  a  wilderness 
area  or  phenomenon  such  as  existing 
roads  with  ADT  less  than  50,  etc. 


F.  HSS  spacing  at  1 :62,500  mapping  scale,  all 

MPS  door  points  should  be  5200 feet 
apart  for  both  primary  locations  and 
"backfills" 

G.  HSS  spur  roads  are  a  minimum  of  1 100  feet 

to  the  trunk  road 

H.  CMF  spur  roads  are  a  minimum  of  1220  feet 

to  the  trunk  road 
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linear.  Overall  cost  considerations  (i.e.,  length  of  road) 
tended  to  drive  the  decisions  on  CRN  configuration.  The  opera¬ 
tional  aspects  of  the  CRN  regarding  preservation  of  location 
uncertainty  and  transporter  operation  (shuffle  and  dash)  did 
not  emerge  as  major  siting  considerations. 

3. 2. 4.1  Loop  CRN  Cluster  Configurations 
Using  the  loop  CRN  configuration,  four  shelter  spacing  vari¬ 
ations  were  examined,  7000-,  6300-,  6000-  and  5000-foot  (2134-, 
1920-,  1829-,  and  1524-m)  spacing.  These  layouts  were  compiled 
at  1:62,500  scale,  using  Dry  Lake,  Nevada,  as  a  sample  valley. 
The  7000-foot  (2134-m)  spacing  layout  was  selected  for  transfer 
to  1:9600  and  1:4800  scale  detailed  maps.  This  exercise  re¬ 
sulted  in  the  decision  to  use  1:9600  scale  maps  for  detailed 
valley  layouts  (Fugro  National,  Inc.,  1980a). 

Another  loop  CRN  configuration  studied  in  March  1980  was  the 
Cooper-Port  backfill  concept  which  was  characterized  by: 
o  Minimum  spacing  between  shelters  of  5000  feet  (  1524  m) ; 
o  Preferred  average  spacing  of  5250  feet  (1600  m) ; 
o  Preferred  average  number  of  shelters  per  cluster-46; 
o  Maximum  number  of  shelters  per  cluster-50;  and 
o  Use  best  23  sites  for  primary  shelter  locations. 

A  new  baseline  loop  CRN  configuration  was  established  on  23 
April  1980  which  called  for  5200-foot  (1600-m)  spacing,  2/3- 
filled  hexagonal,  one  CMF  and  one  barrier  per  cluster  (Figure 
3-11). 
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The  loop  CRN  configuration  was  superceded  on  12  May  1980  by  the 
linear  CRN  configuration.  The  change  was  initiated  due  to  the 
following  concerns: 

o  Greater  total  road  length  of  a  closed  loop  CRN  as  opposed  to 
a  linear  CRN;  and 

o  A  closed  loop  CRN  could  not  be  sited  in  narrow  elongated 
areas . 

3. 2. 4. 2  Linear  CRN  Cluster  Configurations 
The  implementation  of  the  linear  CRN  configuration  (May  1980) 
was  followed  by  the  issuing  of  a  BMO/AFRCE-MX  siting  document 
on  6  June  1980.  In  applying  the  linear  CRN  configuration 
requirements  to  the  layouts,  a  fundamental  problem  devising  an 
efficient  method  of  connecting  the  shelters  to  the  trunk  road 
developed.  Two  linear  CRN  concepts  evolved  over  several 
months,  the  straight  trunk  and  the  direct  connect  concepts. 

Figure  3-12  demonstrates  the  choices  of  selecting  a  straight 
trunk  road  alignment  using  a  hexagonal  grid.  The  trunk  road  is 
positioned  on  the  centerline  between  the  two  rows  of  points. 
The  potential  shelter  locations  which  can  be  attached  to  this 
trunk  road  can  be  referenced  by  the  number  of  rows  of  points 
used;  two  rows,  three  rows,  four  rows,  etc.  The  single  row 
layout  was  discarded  as  inefficient  when  compared  to  the  two- 
row  layout.  The  basic  straight  trunk  linear  CRN  counterpart 
of  the  closed  loop  CRN  is  the  four-row  linear  CRN  shown  in 
Figure  3-11. 

The  implementation  of  vulnerability  and  hardness  requirements 
of  relative  orientation  in  July  1980  gave  rise  to  a  number  of 
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straight  trunk  variations  (Figure  3-13).  The  classes  of 
straight  trunk  CRNs  presented  are  two-,  three-,  and  four-row 
configurations.  Each  of  these  classes  can  be  further  sub¬ 
divided  by  the  road  connection  of  the  shelters  in  the  third  or 
fourth  row. 

Increasing  concern  for  construction  costs  resulted  in  implemen¬ 
tation  of  the  direct  connect  CRN  in  February  1981.  The  goal  of 
this  concept  was  to  achieve  the  most  direct  connection  of  adja¬ 
cent  shelters  in  a  cluster  consistent  with  minimizing  overall 
system  costs.  Figure  3-13  illustrates  direct  connect  CRN  con¬ 
figurations,  and  Table  3-6  summarizes  the  respective  CRN 
lengths.  A  set  of  guidelines  for  the  direct  connect  CRN  was 
established  and  distributed  to  layout  compilers  (Figure  3-14). 

3.2.5  Clustering  Concepts 

The  clustering  concept  was  predicated  on  conformance  to  SALT  II 
in  terms  of  the  number  of  weapons  being  verifiable  yet  sur- 
vivable.  The  sheltered  road-mobile  basing  concept  involved 
shuttling  the  missiles  among  a  set  number  of  shelters.  The 
number  of  missiles  and  shelters  were  in  response  to  the  per¬ 
ceived  threat  and  resulting  probability  of  survival  of  the 
system. 

The  initial  MPS/HSS  basing  mode  specified  23  shelters  per 
cluster  (23/1)  with  11  or  12  "backfill"  sites  (i.e.,  potential 
sites  for  expanison  to  accommodate  increased  threats) .  Each 
cluster  would  also  have  a  CMF  for  routine  maintenance  of  the 
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There  are  three  types  of 
main  connectors:  ends, 
loops,  and  tangents. 

One  type  of  auxiliary 
connector. 


-  Ends  (see  1-2,  5-8,  7-9)  are  "average"  lengths 

-  Loops  are  shortest  possible  lengths 

-  Tangents  are  the  longest  lengths  of  the  three  types 

Auxiliary  connectors  do  not  connect  points  but  are  used  to  get 
around  points  only  at  "Y"  intersections 

-  If  the  horizontal  distance  between  any  two  points,  "a",  is 
5400  feet  and  the  radius  of  small  dotted  circles  is  1080  feet 

(so  R  =■§) ,  then 


End 

=  (0.717) 

"a” 

feet 

Loop 

=  (0.654) 

"a" 

feet 

Tangent 

=  (0.872) 

"a" 

feet 

Auxiliary  =  (0.332) 

"a" 

feet 

-  For  23  points,  there  should  always  be  a  fixed  number  totaling 
loops,  ends,  and  tangents. 

Let  n«p,  njj,  nE,  be 

nT  =  number  of  tangents  in  one  cluster 
nE  =  number  of  loops  in  one  cluster 
nE  =  number  of  ends  in  one  cluster 

Total  =  22 

If  there  are  more  than  22,  most  likely  one  tangent  (or  loop)  is 
redundant.  If  ny  =  auxiliaries,  they  are  occurring  at  random. 

-  For  any  cluster,  the  theoretical  shortest  distance  is: 

Dmin  =  [0.717  nE  +  0.654  nE  +  0.872  n?  +  0.332  ny]  ■|gg-Q- 

-  The  optimized  cluster  is  the  one  with  as  many  "loop"  sections 
as  possible. 
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As  the  likelihood  of  Senate  approval  of  SALT  II  diminished, 
Ertec  was  directed  to  conduct  preliminary  investigations  for 
implementing  "valley"  clustering.  Valley  clustering  essen¬ 
tially  combines  all  potential  shelter  sites  within  a  valley 
into  a  large  cluster.  Operational  details  of  valley  clustering 
were  evolving,  but  it  was  thought  that  one  CMF  might  serve  a 
single  valley.  This  would  result  in  substantial  system  cost 
reduction  by  eliminating  a  number  of  CMFs,  barriers,  and  entry 
roads . 


3.2.6  Documentation 

An  important  step  in  the  siting  process  was  to  generate  a  DOPAA 
for  each  valley.  These  documents  serve  as  input  into  the 
assessment  of  the  environmental  impacts  and  supports  the 
tiering  process.  This  documentation  is  a  necessary  function  in 
demonstrating  compliance  to  National  Environmental  Policy  Act 
(NEPA)  which  requires  that  environmental  factors  be  considered 
along  with  engineering  and  economic  factors  in  project  plan¬ 
ning  . 


3. 2. 6.1  General  Overview 

The  compilation  of  conceptual  layouts  relative  to  exclusionary 
factors  is  straightforward.  When  violations  could  not  be 
accommodated  by  revising  the  layout,  the  violations  were 
recorded  on  a  check  list.  This  check  list  (Appendix  E)  focuses 
on  the  geotechnical  exclusions/considerations.  Environmental 
consideration  factors  were  not  as  readily  identifiable  or 
available  on  the  map  overlays.  Also,  the  Air  Force  mitigation 
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management  policies  were  being  developed  as  the  problems  were 
identified. 

The  consideration  factors  were  a  potential  source  of  conflict 
in  applying  the  siting  requirements.  The  majority  of  con¬ 
sideration  factors  were  environmental  and  ranged  from  large 
scale,  vague  phenomena  (e.g.,  antelope  range  and  eagle  win¬ 
tering  areas)  to  small  scale,  discrete  locations,  essentially 
areal  phenomena  to  the  point  phenomena.  Certain  unavoidable 
conflicts  would  arise  merely  by  siting  facilities  where  no 
facilities  had  previously  existed.  The  field  programs 
involving  site-specific  surveys  within  the  valleys  were  geared 
to  accommodate  the  consideration  factors.  This  was  necessi¬ 
tated  in  part  by  the  scarcity  of  large-scale  environmental  data 
in  map  overlay  form  and  by  the  overall  siting  methodology 
which  employs  conceptual  layouts  that  require  field  work  (i.e., 
specific  sampling)  as  a  check  on  the  general  model. 

The  results  of  the  site-specific  field  activities  serve  as 
valuable  input  in  determining  direct  and  indirect  impacts  as 
well  as  identifying  specific  mutually  exclusive  considerations. 
This  information  can  be  used  to  refine  the  siting  methodology, 
help  establish  a  mitigation  plan,  and  comply  to  NEPA  require¬ 
ments.  Details  of  the  level  of  effort  in  these  site-specific 
field  studies  can  be  found  in  Ertec  report  E-TR-48,  Volume  I, 
II,  and  III. 

3. 2. 6. 2  Computer  Applications 

Specific  documentation  was  produced  on  the  geometry  of  the  con¬ 
ceptual  layouts  via  computer  programs.  Completed  layouts  were 
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digitized  using  a  Talos  800  digitizer  tablet  to  compile  digital 
files  of  the  "x,  y"  locations  of  the  door  points  and  the  azi¬ 
muth  of  the  shelter  orientation  (i.e.,  looking  out  from  the 
shelter  door) .  A  computer  program  was  developed  which  calcu¬ 
lated  the  relative  spacing  (from  door  to  door)  and  the  relative 
angle  of  neighboring  shelters  as  a  conformance  check  to  the 
siting  requirements.  Table  3-7  is  a  sample  output  of  this 
check  program. 

Following  the  successful  completion  of  the  geometry  checks,  the 
shelter  locations  were  tabulated  and  referenced  to  the 
appropriate  state  plane  coordinate  system.  The  computer  output 
samples  in  Tables  3-8  and  3-9  are  the  shelter  layout  location 
record  and  the  shelter  layout  output  for  cadastral  surveying, 
respectively.  Two  report  forms  are  necessary  to  serve  separate 
functions.  The  layout  team  needed  to  record  the  relative 
orientation  from  shelter  door  to  shelter  door  (i.e.,  looking 
from  one  HSS  to  another) ,  while  common  cadastral  survey  prac¬ 
tice  is  to  look  toward  or  into  the  property  boundary  being  sur¬ 
veyed.  Due  to  the  anticipated  volume  of  data,  it  was 
arbitrarily  decided  to  use  azimuth  references  for  the  layout 
report  and  bearing  references  for  the  survey  report  to  elimi¬ 
nate  potential  confusion  between  the  two  reports.  All  orien¬ 
tations  were  reported  relative  to  state  plane  grid  north. 

3.3  FIELD  SITING  SURVEYS 

An  integral  part  of  the  siting  program  involves  field  surveys. 

The  field  surveys  supplement  the  office  work  by: 

o  Providing  an  actual  field  test  of  some  of  the  elements  which 
make  up  the  suitable  area  boundaries  determined  from  the 
Verification  program; 
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Subject  refers  to  the  type  of  structure/facility 

Distance  is  to  be  checked  at  a  constant  of  5200  feet,  however 
this  constant  can  be  changed  as  specified  in  the  siting  re¬ 
quirements 


Angle  is  to  be  checked  at  a  constant  of  60  degrees,  however 
this  constant  can  vary  as  specified  in  the  siting  require¬ 
ments 

Cluster  number 
Shelter  number 


The  distance  between  the  first  shelter  and  second  shelter 
The  angle  from  the  first  shelter  to  the  second  shelter 
The  angle  from  the  second  shelter  to  the  first  shelter 


NOTE:  All  computer  reports  are 

preceded  by  documentation 
of  state  name,  valley  name, 
and  State  Plane  Coordinate 
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o  Providing  site-specific  environmental  data  to  augment  the 
limited  amount  of  mapped  environmental  data; 

o  Providing  a  real  world  test  of  the  basic  map  overlays  com¬ 
pilation  procedure  in  developing  the  conceptual  layouts; 

o  Identifying  unmapped  features  and  updating  the  siting  maps; 
and 

o  Refining  conceptual  layout  by  field  correction  of  siting 
problems. 

The  previous  siting  studies  involved  large  areas  (e.g., 
regions,  valleys).  The  field  siting  surveys  are  site  specific 
to  the  MX  cluster  facilities  within  a  valley.  Thus,  cadastral 
survey  coordinates  are  required.  Given  the  cadastral  locations 
of  the  sites,  field  crews  conduct  detailed  studies  to  assess 
the  suitability  of  the  sites  relative  to  the  specified  siting 
requirements. 

3.3.1  Geotechnical  Assessment 

During  the  cadastral  surveying  of  the  facility  sites,  field 
geologists  visited  the  sites  to  assure  that  each  site  met  the 
siting  requirements  and  to  observe  the  local  topography.  Of 
particular  concern  to  the  siting  team  was  the  occurrence  of 
drainage  features  which  were  not  shown  on  the  siting  base  maps 
because  of  scale  limitations.  Depth  to  rock  and  water  could 
be  determined;  however,  reasonable  judgments  could  be  made 
based  on  the  site  conditions,  location  of  outcrops,  etc.  If 
shallow  rock  or  water  was  suspected,  it  was  noted  on  the 
inspection  form  so  that  subsurface  conditions  could  be  checked 
in  future  investigations. 
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3.3.2  Geographical  Assessment 

Primary  concerns  were  updating  the  base  maps  in  terms  of  the 
unmapped  features  which  could  influence  siting  (e.g.,  roads, 
inhabited  structure,  fence  lines,  etc.).  Also  land  ownership/ 
use  needed  to  be  verified  and  updated. 

3.3.3  Environmental  Studies 

The  environmental  studies  consisted  of  biological  and  cultural 
resources  surveys.  Data  for  environmental  phenomena  influenc¬ 
ing  siting  were  generally  found  to  be  limited. 

In  addition,  these  data  were  usually  in  map  form  which  was  not 
compatible  with  the  map  overlay  process  being  used  to  compile 
the  conceptual  layouts.  Also,  the  phenomena  may  be  vaguely 
defined  in  terms  of  areal  extent.  Some  were  very  discrete, 
occurring  at  local  sites,  but  not  visible  at  the  1:62,500  map 
scale  or  the  phenomena  occurred  in  large,  well-defined  areas, 
but  was  not  available  in  map  form.  The  field  environmental 
program  attempted  to  remedy  these  data  shortfalls  and  provided 
the  necessary  information  to  the  siting  teams  in  order  to 
refine  the  conceptual  layouts. 

Although  the  siting  studies  focus  on  a  facility  site,  the  en¬ 
vironmental  concerns  involved  both  direct  and  indirect  impacts. 
The  ecosystem  is  a  complex  interrelationship  which  required 
the  study  of  both  biological  and  cultural  resources. 

3.3.3. 1  Biological  Surveys 

Prior  to  the  field  work,  the  biologists  obtained  existing 
information  concerning  biological  resources  in  the  valleys  and 
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adjacent  area.  This  allowed  them  to  design  an  effective  survey 
technique  and  appropriate  field  forms  and  to  become  aware  of 
unique  resources  which  might  be  expected  within  the  study  area. 

List  of  threatened,  endangered,  or  sensitive  plant  and  wildlife 
species  were  obtained  from  a  number  of  federal,  state,  and 
local  agencies  and  groups.  A  list  of  species  and  habitats 
which  the  states  considered  to  be  critical  or  sensitive  were 
requested  from  the  Nevada  Department  of  Wildlife  and  the  Utah 
Department  of  Natural  Resources. 

Agency  records  and  the  literature  were  then  researched  to  com¬ 
pile  information  on  the  location  of  known  populations  of 
threatened,  endangered,  or  sensitive  species;  areas  where  these 
might  be  expected;  and  location  of  key  habitat  and  wildlife 
ranges.  Sage  grouse  strutting  grounds,  raptor  nest  locations, 
antelope,  mule  deer,  and  other  game  species,  identification  of 
water  sources  and  migration  routes,  and  related  concerns  are 
included . 

The  area  to  be  surveyed  at  each  location  was  much  larger  than 
the  area  expected  to  be  impacted  by  the  facility,  to  allow  for 
an  evaluation  of  indirect  disturbance  to  adjacent  areas  during 
construction  and  operation. 

Because  many  wildlife  species  are  active  only  at  night, 
trapping  was  conducted  to  provide  additional  information  on 
species  composition  of  smaller  mammals  in  the  study  area. 
Sherman  live  traps  were  set  in  major  vegetation  areas,  a  spe¬ 
cies  inventory  compiled,  and  the  animals  were  released. 
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3. 3. 3. 2  Cultural  Resources  Surveys 
The  survey  of  cultural  resources  is  required  as  per  the  Pro- 
grammmatic  Memorandum  of  Agreement  (PMOA)  of  the  advisory 
Council  of  Historic  Preservation  (Appendix  E). 

The  Cultural  Resources  investigation  is  designed  to  inventory 
and  evaluate  cultural  resources  in  the  areas  to  be  impacted  by 
the  construction  of  the  MX  system.  The  study  consisted  of  five 
tasks:  agency  consultations,  background  literature  and  records 

searches,  field  survey,  analysis,  and  report  preparation.  The 
purpose  of  each  of  the  phases  and  the  methods  used  to  accom¬ 
plish  them  are  discussed  below. 

The  initial  task  was  to  consult  with  state  and  federal  agencies 
including  the  State  Historic  Preservation  Offices  and  the 
Bureau  of  Land  Management.  Ertec  consulted  with  these  agencies 
to  obtain  their  input  on  the  methodology  most  appropriate  for 
the  survey,  to  hear  their  concerns  about  the  cultural  resources 
in  the  valleys,  and  to  obtain  any  data  they  had  on  those  re¬ 
sources. 

The  second  task  consisted  of  collecting  and  compiling  all  data 
available  on  previously  recorded  cultural  resources  sites  in 
the  valleys,  previous  projects  that  had  been  carried  out  in  the 
valleys  and  the  areas  involved,  and  any  aca<'  mic  studies 
dealing  with  the  prehistory,  anthropology,  or  history  of  those 
valleys  and  the  general  regions  in  which  they  are  located. 
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The  purpose  of  this  background  work  was  to  provide  a  general 
knowledge  of  the  area  so  that  Ertec  could  better  interpret  the 
field  results  and  ensure  that  sites  are  not  re-recorded.  These 


data 

were 

compiled 

and 

previously  recorded  sites 

plotted  on 

maps 

which 

were  used 

in 

the  field. 

The 

third 

task  was 

the 

field  survey.  This  survey  entailed 

the 

examination  of 

all 

shelter  locations  in  the 

valleys  and 

selected  connecting  roads  and  portions  of  the  DTN  in  the  val¬ 
ley.  The  purpose  of  these  field  surveys  was  to  identify  sites 
that  would  be  impacted  by  construction  of  the  shelters  and 
roads  and  recommend  that  significant  sites  be  avoided  by  resit¬ 
ing  of  shelters.  A  list  of  site  types  that  were  considered 
significant  enough  to  require  avoidance  was  provided  by  the 
Bureau  of  Land  Management. 

The  initial  step  in  the  field  survey  was  to  locate  the  survey 
monuments  that  were  set  by  the  cadastral  surveyors.  For  the 
facility  sites,  these  monuments  consisted  of  4-inch  (10-cm) 
diameter  survey  caps  attached  to  rebars  which  had  been  driven 
in  the  ground.  For  the  DTN,  the  monuments  consisted  of  survey 
stakes  at  1/4-mile  (.40-km)  intervals.  The  spacing  for  the 
connecting  roads  varied  depending  on  site-specific  terrain  con¬ 
ditions.  The  survey  sample  units  and  roads  were  plotted  on 
1:62,500  and  1:9600  scale  topographic  maps.  These  were  used  as 
field  maps  for  locating  survey  units  and  plotting  cultural 
resources  sites. 


SErtBC 


E-TR-58-I 


58 


3 . 3 . 3 . 3  Data  Analyses  and  Reports 
Following  the  biological  and  cultural  resources  field  surveys 
all  data  were  returned  to  the  office  and  the  fourth  task,  data 
analysis,  was  conducted.  The  purpose  of  the  data  analysis  was 
to  compile  all  information  on  the  cultural  sites  discovered  and 
determine  what  they  added  to  the  knowledge  of  the  prehistory 
and  history  of  the  area. 

The  final  phase  of  the  cultural  resources  survey  consisted  of 
report  preparation.  The  purpose  of  the  report  would  be  to  pre¬ 
sent  the  results  of  the  study  to  the  Air  Force  and  to  the  com¬ 
munity  of  professional  biologists  and  archaeologists.  The 
report  would  summarize  the  methods  and  results  of  the  back¬ 
ground  research  and  field  survey  and  discuss  how  the  sites 
discovered  during  the  survey  contributed  to  the  knowledge  of 
the  prehistory  and  history  of  those  areas.  The  significance  of 
these  sites  would  be  assessed  and  recommendations  made  about 
which  sites  might  be  eligible  for  the  National  Register  of 
Historic  Places.  The  final  sections  of  the  report  would  con¬ 
sider  the  adverse  effects  that  the  MX  project  would  have  on 
significant  archaeological  sites  and  suggest  methods  for  miti¬ 
gating  these  effects. 

3.3.4  Operational  Assessment 

Although  many  details  of  the  operational  aspects  of  the  MX 
system  are  being  refined,  the  field  program  provided  first-hand 
observations  regarding  potential  CRN  alignment  considerations, 
MPS/HSS  orientation  and  shelter  ramp  alignments,  and  security 
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considerations.  These  data  are  fedback  to  the  siting  teams 
for  consideration  in  refining  the  conceptual  layouts. 

3.4  SYSTEM  SITING  COORDINATION 

The  size  and  complexity  of  the  MX  program  required  close  coor¬ 
dination  not  only  between  Ertec  and  the  Air  Force  but  also  with 
the  many  MX  contractors.  Coordination  was  conducted  via  client 
briefings,  technical  interchange  meetings,  and  siting  reviews. 

3.4.1  Client  Briefings 

The  majority  of  client  briefings  with  the  Air  Force  were  held 
with  the  BMO  and  the  AFRCE-MX.  These  meetings  were  held  either 
as  periodic  status  briefings  or  at  the  request  of  the  Air  Force 
to  deal  with  specific  issues  or  program  updates.  Monthly  ac¬ 
tivity  reports  were  also  submitted  to  the  client. 

3.4.2  Technical  Interchange  Meetings 

At  various  times  throughout  the  program,  technical  interchange 
meetings  were  held  with  the  Air  Force  and  other  MX  contractors. 
The  purpose  of  these  meetings  was  to  exchange  technical  data 
among  contrators  working  on  related  portions  of  the  MX  program. 
At  the  discretion  of  the  Air  Force,  working  groups  of  contrac¬ 
tors  were  formed  to  perform  specific  tasks.  Some  of  the 
contractors  and  the  working  groups  formed  are  indicated  with 
Table  3-10.  Two  specific  tasks  which  Ertec  was  involved  with 
were:  1)  the  data  exchange  to  the  environmental  assessment 
contractor  in  support  of  tiering,  and  2)  the  coordination  of 
the  siting  data  generated  by  the  base  comprehensive  planner 
(EDAW,  Inc.),  the  U.S.  Department  of  the  Army,  Corps  of 


S  Ert&c 


30  NOV  81 


TABLE  3-1 


E-TR-58-I 


61 


Engineers  (COE),  and  Ertec  into  an  integrated  land  acquisition 
application  package.  This  package  included  the  data  depicted 
on  the  "E"  size  map  series  and  the  land  parcel  descriptions. 

3.4.3  Siting  Review 

Review  of  the  conceptual  layouts  occurred  in  two  forms,  tech¬ 
nical/operational  and  policy/environmental.  The  technical/ 
operational  reviews  were  concerned  with  the  conformance  to  the 
siting  requirements.  The  primary  concern  were  geometry  and 
geotechnical  aspects  affecting  vulnerability  and  hardness  and 
potential  construction  costs.  The  technical/operational 
reviews  were  regarded  as  in-house  reviews.  The  participants 
included  the  Air  Force,  Ertec,  HDR,  and  TRW.  The  policy/ 
environmental  reviews  dealt  with  general  Air  Force  policy 
regarding  the  consideration  category  topics  especially  as  they 
related  to  environmental  considerations.  This  review  included 
not  only  the  representatives  above  but  also  state,  local,  and 
tribal  governments  and  civic  groups.  The  policy/environmental 
review  phase  is  discussed  in  detail  in  Section  4.3  of  this 
report . 
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4.0  MPS/HSS  SITING  PROGRAM,  NEVADA/UTAH  PDA 

t  The  Nevada/Utah  DDA  extends  over  37  valleys  in  11  counties 

involving  approximately  10,200  mi2  (26,400  kn»2)  (Figure  4-1). 
Table  4-1  summarizes  the  geotechnically  suitable  area  estimates 
,  at  the  end  of  FY  81  listed  by  valley  in  each  state.  The  actual 

suitable  area  used  for  MPS/HSS  siting  is  less  than  the  geotech¬ 
nically  suitable  area  listed  when  geographical  and  environmen¬ 
tal  exclusion  factors  are  applied  and  all  considerations  have 
been  evaluated. 

The  summary  tables  presented  in  this  section  show  more  than  200 
clusters.  In  discussions  with  the  Air  Force,  it  was  decided  to 
maintain  a  cluster  count  of  10  to  15  percent  greater  than  the 
required  200.  The  reason  for  the  surplus  was  to  provide  a 
buffer  for  expected  losses.  Some  losses  were  expected  because 
Verification  studies  had  not  been  completed  and  additional 
reductions  in  suitable  area  could  be  expected.  Other  losses 
could  be  expected  as  a  result  of  more  detailed  studies  and 
still  other  losses  could  occur  because  of  high  construction 
costs . 

In  FY  81  the  shelter  siting  effort  focused  on  regional  system 
studies,  conceptual  MPS/HSS  layouts  (1:62,500  scale),  the  BMO/ 
,  AFRCE-MX  siting  review  of  all  valleys,  field  surveys  of  the  IOC 

valleys,  and  the  preparation  of  the  first  increment  of  the  land 
acquisition  application.  These  studies  utilized  the  methodol- 
I  ogy  and  siting  requirements  described  in  earlier  sections  of 

this  report. 
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4.1  REGIONAL  SYSTEM  STUDIES 

Regional  system  studies  were  conducted  in  order  to  gain  an 

i 

overview  of  the  extent  and  spatial  relationships  of  the  MX 
facilities.  The  regional  studies  initially  were  performed 
using  1:500,000  scale  maps.  As  the  1:62,500  scale  conceptual 
layouts  became  available,  they  were  graphically  transferred  to 
the  regional  map. 

4.1.1  Layouts  at  23  Shelters  per  Cluster  ( 23/1 ) 

Early  in  FY  80,  it  was  estimated  that  eight  valleys  in  Utah  and 
16  valleys  in  Nevada  would  be  adequate  for  deploying  a  200- 
cluster  MX  missile  system.  The  Verification  program  was 
planned  so  that  the  field  studies  in  the  24  valleys  would  be 
completed  by  the  end  of  FY  80.  However,  as  layout  studies 
progressed  during  the  year,  it  became  apparent  that  a  larger 
area  would  be  needed.  A  review  was  made  of  additional  suitable 
area  that  had  been  identified  during  the  screening  studies. 
From  this  review,  it  was  concluded  that  the  best  direction  to 
expand  the  deployment  area  was  to  the  north  and  west  in  Nevada. 
Twelve  additional  valleys  were  identified:  Jakes,  Newark, 

Butte,  Long,  Kobeh,  and  Monitor  in  the  north  and  Big  Sand 
Springs,  Little  Smoky,  Antelope,  Ralston,  and  Big  Smoky  to 
the  west.  Steptoe  was  added  as  a  potential  valley  in  case  it 
^  was  not  selected  as  an  OB  site. 

The  FY  81  geotechnical  Verification  program  included  studies  in 
these  valleys.  The  plan  consisted  of  performing  reconnaissance 
*  studies  in  the  first  quarter  of  FY  81  to  improve  suitable  area 
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boundaries  and  completing  the  field  studies  in  the  last  half 
of  FY  81 . 


A  number  of  regional  maps  were  prepared  in  FY  80  and  FY  81  to 
exhibit  the  progress  of  the  layout  studies  at  different  periods 
of  time.  A  brief  description  of  several  of  these  layouts 
follows.  Table  4-2  summarizes  the  cluster  counts.  Unless 
otherwise  indicated,  the  studies  employed  23/1  clustering, 
5200-foot  (1585-m)  spacing,  and  2/3-filled  hexagonal  pattern. 


o  22_  May  1980  -  Compilation  of  the  cluster  layouts  at 

1:500,000  scale  based  on  geotechnically  suitable  area  bound¬ 
aries,  cultural  exclusions  from  COE-Real  Estate  Planning 
Report  March  1980,  and  loop  CRN  clustering. 

o  21_  June  1980  -  Preliminary  1  :62,500  cluster  layouts  were 

compiled  for  all  valleys.  Verification  studies  had  been 

completed  for  a  few  valleys.  A  preliminary  DTN  was  iden¬ 
tified  to  connect  the  linear  CRN  cluster. 

o  July  1980  -  Candidate  Operational  Base  (OB)  sites  were 
added.  A  cluster  was  removed  from  Whirlwind  Valley  (Delta 
OB  site)  and  added  to  Stone  Cabin  Valley. 

o  J_7  July  1980  -  Based  on  AFRCE-MX  input,  13  clusters  in  Big 
Smoky  anci  nTne  clusters  in  Ralston  Valley  were  removed  and 
new  clusters  were  added  to  Jakes  (2),  Long  (3),  Butte  (4), 
Kobeh  (6),  northern  Monitor  (1),  Lake  (1),  and  Spring  (3), 
Nevada,  and  Pine  (1)  and  Sevier  Desert  (1),  Utah. 

o  2  September  1980  -  Based  on  the  17  July  1980  regional  map, 

exclusion  of  the  proposed  Great  Basin  National  Park  caused 

cluster  losses  in  Hamlin  (1),  and  Spring  valleys  (4),  Ne¬ 
vada.  These  losses  were  replaced  by  the  addition  of  five 
clusters  in  Ralston  Valley  and  was  issued  by  BMO  as  MX  sys¬ 
tem  baseline. 

o  26  September  1980  -  The  regional  map  was  revised  to  support 
tKe  MX  Environmental  Impact  Statement.  Clusters  were 
dropped  from  various  valleys  and  added  to  northern  Ralston 
(4),  Big  Smoky  (13),  southern  Monitor  (2),  Cave  (1),  and 
Newark  (1),  Nevada,  and  Sevier  Lake  (1),  Utah. 

o  _1_5  May  1981  -  Delivered  to  AFRCE-MX  1  :62,500  layouts  for  37 
valleys  in  Nevada/Utah  DDA  with  incorporation  of  direct  con¬ 
nect  CRN  baseline  configuration.  The  regional  map  depicted 
the  area  clustered  and  not  the  actual  CRN  clusters. 
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o  3J)  November  1981  -  This  regional  map  is  a  summary  of  the 

latest  direct  connect  CRN  clustering  including  the  field 
revised  IOC  valleys  and  DTN.  The  layouts  were  transferred 
from  1  :62,500  layouts  to  this  regional  map  which  was  pre¬ 
sented  in  Section  4.4  of  the  General  Introduction.  Steptoe 
Valley  was  deleted  as  of  September,  1981. 

The  continuing  concern  for  overall  system  cost  reduction 
resulted  in  an  inquiry  as  to  the  extent  of  a  2300-shelter  (or 
half  the  original  4600  shelter  system)  system  would  be.  This 
study  was  conducted  using  the  15  May  1981,  1:62,500  scale  lay¬ 
out  cluster/shelter  counts  as  input.  The  resulting  half  system 
is  depicted  in  the  sketch  map  in  Figure  4-2.  Table  4-3  sum¬ 
marizes  the  state,  valley,  cluster/shelter  counts.  Generally, 
by  reducing  the  system  to  2300  shelters,  the  number  of  facili¬ 
ties  ( MPS/HSSs ,  CMFs ,  barriers,  CRNs)  are  reduced  by  50  percent 
with  substantial  reductions  in  DTN  length. 

4.1.2  Valley  Clustering  Studies 

Ertec  was  directed  by  the  AFRCE-MX  to  examine  various  valley 
clustering  scenarios.  The  scenarios  encompassed  both  horizon¬ 
tal  and  vertical  shelters,  2/3-filled  and  full  hexagonal  pat¬ 
tern  and  under  a  variety  of  conditions.  The  full  list  of  con¬ 
ditions  appears  in  Appendix  F.  The  main  purpose  was  to  esti¬ 
mate  the  extent  of  a  valley  clustered  MX  system  for  a  full 
system  of  4600  shelters  and  modified  systems  using  one  half  and 
one-quarter  of  the  original  number  of  shelters. 

The  study  was  conducted  using  1:500,000  scale  maps.  The 
shelter  counts  were  estimated  by  multiplying  Ertec's  15  May 
1980  23/1  cluster/shelter  counts  by  a  multiplier  factor  pro¬ 
vided  by  TRW  in  a  memo  (3500. RFS.  81-2205,  dated  21  April 
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CLUSTER  COUNTS1 

SHELTER  COUNTS1 

UTAH 

FULL  SYSTEM 

HALF  SYSTEM 

FULL  SYSTEM 

HALF  SYSTEM 

1.  DUGWAY 

DW 

5 

115 

2.  FISH  SPRINGS  FLAT  FS 

2 

46 

3.  PINE 

PI 

5 

5 

115 

115 

4.  SEVIER  DESERT 

SD 

2 

46 

5.  SEVIER  LAKE 

SL 

1 

23 

6.  SNAKE 

SV 

19 

4 

437 

92 

7.  TULE 

TL 

104 

2 

2304 

46 

8.  WAHWAH 

WA 

5 

5 

115 

115 

9.  WHIRLWIND 

WW 

12 

276 

1 

UT  SUBTOTAL 

61 

16 

1403 

368 

NEVADA 

1.  ANTELOPE 

AN 

4 

92 

2.  BIG  SAND  SPRINGS  BG 

3 

69 

3.  BIG  SMOKY 

BS 

10 

230 

4.  BUTTE 

BV 

9 

207 

5.  CAVE 

CV 

3 

3 

69 

69 

6.  COAL 

CL 

6 

6^ 

138 

1384 

7.  DE  LAMAR 

DM 

3 

62 

69 

138  2 

8.  DRY  LAKE 

DL 

10 

10 

230 

230 

9.  GARDEN 

GN 

6 

6 

138 

138 

10.  HAMLIN 

HV 

10 

10 

230 

230 

11.  HOT  CREEK 

HC 

6 

6 

138 

138 

12.  JAKES 

JV 

3 

69 

13.  KOBEH 

KB 

5 

115 

14.  LAKE 

LV 

7 

7 

161 

161 

15.  LITTLE  SMOKY 

LS 

4 

92 

16.  LONG 

LG 

4 

92 

17.  MONITOR 

MV 

6 

138 

18.  MULESHOE 

MS 

34 

3 

694 

69 

19.  NEWARK 

NK 

5“ 

1154 

20.  PAHROC 

PA 

3 

69 

21.  PENOYER 

PN 

5 

15 

115 

115 

22.  RAILROAD 

RR 

13 

8 

299 

184 

23.  RALSTON 

RV 

9 

207 

24.  REVEILLE 

RE 

3 

3 

69 

69 

25.  SPRING 

SP 

4 

4 

92 

92 

26.  STEPTOE 

SO 

(2)3 

(46  >3 

27.  STONE  CABIN 

ST 

84 

184  4 

28.  WHITE  RIVER 

WR 

12 

9 

276 

207 

NV  SUBTOTAL 

1643 

86 

■K53H 

1978 

TOTAL 

225 

102 

5175 

2346 

TOTAL  ASCS 

4 

25 

4 

26 

MX  SITING  INVESTIGATION 

DEPARTMENT  OF  THE  AIR  FORCE 

1.  FULL  AND  HALF  SYSTEM  PLUS  13%  FOR  ANTICIPATED  ATTRITION. 
5200  FOOT  SPACING,  2/3  FILLED  HEXAGONAL  PATTERN 

BMO/AFRCE-MX  j 

2.  COMBINED  TOTAL  FOR  DELAMAR/PAHROC  VALLEYS 

3.  STEPTOE  FIGURES  ARE  NOT  INCLUOEO  IN  TOTAL 

23/1  CLUSTERING  ■  REGIONAL  STUDIES 

4.  ASC  LOCATED  IN  THIS  VALLEY 

5.  THE  SECOND  ASC  IS  LOCATEO  IN  MILFORO 

SUMMARY  OF  CLUSTER  AND  SHELTER  COUNTS 
FOR  FULL  AND  HALF  SYSTEMS 

1 _ 
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1981).  To  assure  quality  control,  the  suitable  area  in  26 
valleys  was  calculated  by  counting  grid  squares  and  planime- 
tering.  These  figures  were  then  compared  with  the  values 
generated  by  TRW.  A  tabular  summary  of  the  study  results  can 
be  found  in  Appendix  F.  The  results  of  the  study  were  pre¬ 
sented  in  a  book  of  diagrams  using  tabular  and  graphic  formats. 
Figures  4-3  through  4-5  are  examples  of  5200-foot  (1585-m) 
spacing,  full  hexagonal  valley  clustering  using  a  Coyote  Spring 
MOB  for  4600,  2300,  and  1150  shelters,  respectively.  The  sum¬ 
mary  shelter  count  (Table  4-4)  has  been  reformulated  for  this 
report . 

Although  limited  in  terms  of  numerical  precision,  the  book  of 
diagrams  demonstrates  potential  system  cost  reductions  could  be 
significant  if  valley  clustering  were  adopted.  Valley 
clustering  would  reduce  the  extent  of  the  system,  thus  reducing 
the  DTN  length  and  the  number  of  support  facilities. 

4.2  CONCEPTUAL  LAYOUTS  AT  1  -.6  2,500 

In  contrast  to  the  regional  studies  which  focused  on  the 
overall  system,  the  1:62,500  conceptual  layouts  were  concerned 
with  the  spatial  relationships  within  an  individual  valley. 
Operational,  geotechnical,  environmental,  and  geographical  data 
were  integrated  via  map  overlays  registered  to  a  topographic 
base  map.  Using  the  hexagonal  grid  and  the  modified  QD  tem¬ 
plates,  the  MPS/HSS  layouts  were  compiled  assuming  a  Coyote 
MOB.  Once  compiled,  the  layouts  were  subjected  to  mathematical 
checks  to  assure  the  shelter  geometry  (i.e.,  spacing  and 
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orientation).  Tabulations  of  siting  requirement  violations  and 
qualifying  notes  were  made  and  entered  into  the  corresponding 
valley  files.  These  data  and  a  copy  of  the  layout  were  uti¬ 
lized  in  the  technical/operational  siting  reviews. 

4.2.1  Layouts  at  23  Shelters  per  Cluster  (23/1 ) 

Conceptual  layouts  were  compiled  for  Dry  Lake  Valley,  Nevada, 
in  the  spring  of  1979.  These  layouts  were  based  on  terrain  and 
geotechnical  conditions  using  7000-,  6300-,  6000-,  and  5000- 
foot  (2134-,  1920-,  1829-,  and  1524-m)  spacings,  using  a  loop 
CRN  ( FN-TR-32 ) . 

In  March  1980,  the  AFRCE-MX  initiated  the  Cooper-Port  backfill 
concept  which  imposed  the  following  siting  requirements, 
o  Average  spacing  (5250  feet  (1600  m)  ) ; 
o  Average  number  of  sites  per  cluster:  26  y  and 
o  23  best  primary  sites,  23  backfill  sites. 

This  concept  was  modified  on  23  April  1980  to  a  new  baseline 
which  called  for  a  loop  CRN,  5200-foot  (1585-m)  spacing,  2/3- 
filled  hexagon,  23  shelters,  and  11  or  12  backfills  per 
cluster . 

On  12  May  1980,  a  new  baseline  was  established  which  required  a 
straight  trunk  CRN.  Further  system  cost  considerations 
resulted  in  another  baseline  change  to  the  direct  connect  CRN. 
This  baseline  configuration  served  as  the  basis  for  the  15  May 
1981  delivery  of  37  valley  layouts  to  the  AFRCE-MX.  Figure  4-6 
summarizes  more  of  the  changes  and  considerations  affecting  the 
layout  compilations  since  October  1979. 
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SPACING 

7000  FEET 
6300  FEET 
6000  FEET 
5250  FEET 
5200  FEET 
5000  FEET 
1.73  MILES 

ROAD  PATTERN 

CLOSED  LOOP 
LINEAR 
DIRECT  CONNECT 

SHELTER/CLUSTER 

RATIO 

23:1  FULL  HEX 
23:1  2/3  HEX 
46: 1  COOPER-PORT 

VALLEY  CLUSTERING 

2/3  HEX 

VALLEY  CLUSTERING 
FULL  HEX 


FOOTNOTES 


1.  22  OCTOBER  79 

2.  5  MARCH  80 

3.  18  APRIL  80 

4.  12  MAY  80 

5.  7  JANUARY  81 

6.  4  JUNE  81 


BMP  REVISED  GROUND  RULES  FOR  SITING  LAYOUTS  -  DIRECTIVE  1 
OF  7000  FEET,  6000  FEET,  AND  5000  FEET  j.10%  AVERAGE  SPACING.) 
IN  UTAH  WITH  REMAINDER  IN  NEVADA  AND  SITE  23  PROTECTIVE  SI 

REQUESTED  BY  AFRCE-MX  FOR  CONCEPTUAL  LAYOUTS  USING  COOl 

MEMORANDUM  FROM  AFRCE-MX  RECOMMENDING  SELECTION  OF  2 1 
AS  BASELINE 

TRW  MX  BASING  CONCEPT  UPDATE  -  ESTABLISHES  520OFOOT  2/3-F 
BASELINE,  CHANGES  ROAD  CONFIGURATION  FROM  LOOP  TO  LINE* 

MX  BASELINE  CHANGE  FROM  LINEAR  TO  DIRECT  CONNECT  CRN 

REQUESTED  BY  AFRCE-MX  FOR  CONCEPTUAL  LAYOUTS  USING  VAU 
MULESHOE,  HOT  CREEK,  LAKE  AND  SPRING  VALLEYS 

7.  8  SEPTEMBER  81  REQUESTED  BY  AFRCE-MX  FOR  CONCEPTUAL  LAYOUTS  IN  DRY  LAI 
AND  FULL  HEX  VALLEY  CLUSTERING  CONCEPT 


-  DIRECTIVE  TO  HDR  AND  ERTEC  TO  USE  SPACINGS 
VfPASUESlP1 iNG.  PLACE  AS  MANY  CLUSTERS  AS  POSSIBLE 
£  23  PROTECTIVE  STRUCTURES  (HSSI  PER  CLUSTER 

IYOUTS  USING  COOPER-PORT  BACKFILL  CONCEPT 

IG  SELECTION  OF  2/3-FILLED  HEXAGONAL  MPS  LAYOUT 


IES  52(XH:OOT  2/3-FILLEO  HEXAGONAL  MPS  LAYOUT  AS 
«OM  LOOP  TO  LINEAR 

r  CONNECT  CRN 

,YOUTS  USING  VALLEY  CLUSTERING  CONCEPT  IN  IOC, 
LEYS 

IYOUTS  IN  DRY  LAKE  VALLEY  USING  1.73  MILE  SPACING 
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The  siting  statistics  for  the  15  May  1981  deliverable  are  sum¬ 
marized  in  a  series  of  tables  and  sketches.  While  it  is  beyond 
the  scope  of  this  summary  report  to  detail  the  siting  activi¬ 
ties  within  the  37  valleys,  the  synoptic  tabulations  will  con¬ 
vey  some  of  the  effort  involved  in  the  siting  process.  Table 
4-5  indicates  the  last  date  of  the  geographical/environmental 
and  geotechnical/operational  guidelines  used  as  input  to  com¬ 
pile  the  layouts.  Because  of  the  time  frame  involved  to  devel¬ 
op  these  conceptual  layouts,  a  field  check  is  required  to 
update  and  reassess  the  validity  of  the  layout. 

The  sketches  of  the  conceptual  layouts  are  grouped  by  neigh¬ 
boring  valleys  in  their  respective  geographic  relationship 
(Figures  4-7A  through  4-7G) .  The  graphic  presentation  of  these 
sketch  maps  depict  the  boundary  of  the  geotechnically  suitable 
area,  the  CRN  pattern,  and  the  DTN  within  the  valleys.  Major 
conflicts  with  the  siting  requirements  which  influenced  the 
layouts  are  noted  in  Figure  4-8  for  several  sample  valleys. 
The  occurrence  of  these  factors  for  all  37  valleys  are  sum¬ 
marized  in  Table  4-6. 

The  series  of  histograms  shown  in  Figure  4-9  further  portray 
the  frequency  of  these  conflicts.  These  data  were  originally 
tabulated  on  checklists  for  each  valley  (Appendix  D)  and  were 
included  in  the  valley  files  to  aid  in  the  technical  and  opera¬ 
tional  reviews  of  the  layouts.  Based  on  the  data  available 
at  the  time  of  suitable  area  delineation  and  shelter  layout  de¬ 
velopment,  all  known  areas  of  conflict  with  the  siting  require¬ 
ments  were  deemed  not  suitable  and  thus  were  areas  where  no 
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DATES  OF  GEOTECHNICAL  AND  GEOGRAPHICAL/ENVIRONMENTAL  INFORMATION  USED  IN  THE 
COMPILATION  OF  THE  1:62,500  CONCEPTUAL  LAYOUTS  DELIVERED  15  MAY  1981 
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4S4 


S 

or  «T 

1.  DUGWAY 

OW 

1080 

9-80 

5-8-81 

2.  FISH  SPRINGS  FLAT 

FS 

9-80 

9-24-80 

4-23-81 

3.  PINE 

PI 

7-22-80 

7-28-80 

3-19-81 

4.  SEVIER  DESERT 

SD 

10-20-80 

10-21-80 

2-26-81 

5.  SEVIER  LAKE 

SL 

NONE 

3-18-81 

4-31-81 

6.  SNAKE 

SV 

9-16-80 

9-23-80 

4-9-81 

7.  TULE 

TL 

10-3-80 

9-18-80 

4-26-81 

8.  WAHWAH 

WA 

8-1-80 

7-28-80 

3-18-81 

9.  WHIRLWIND 

WW 

10-15-80 

9-15-80 

4-6-81 

|  NEVADA  | 

1.  ANTELOPE 

AN 

11-12-80 

10-22-80 

57-81 

2.  BIG  SAND  SPRINGS 

BG 

10-22-80 

11-21-80 

3-6-81 

3.  BIG  SMOKY 

BS 

12-5-80 

1-26-81 

56-81 

4.  BUTTE 

BV 

3-9-81 

2-18-81 

513-81 

5.  CAVE 

CV 

9-10-80 

51-80 

3-2581 

6.  COAL 

CL 

10-12-80 

10-30-80 

2-2581 

7.  DELAMAR 

DM 

9-10-80 

8-1-80 

4-1581 

8.  DRY  LAKE 

DL 

7-80 

7-31-80 

3-23-81 

9.  GARDEN 

GN 

10-12-80 

10-30-80 

2-23-81 

10.  HAMLIN 

HV 

3-80 

1-81 

4-25-81 

11.  HOT  CREEK 

HC 

11-26-80 

11-21-80 

2-21-81 

12.  JAKES 

JV 

12-20-80 

1-26-81 

51-81 

13.  KOBEH 

KB 

1-27-81 

2-5-81 

517-81 

14.  LAKE 

LV 

10-80 

527-80 

3-24-81 

15.  LITTLE  SMOKY 

LS 

9-80 

10-28-80 

4-2581 

16.  LONG 

LG 

3-6-81 

2-581 

4-3581 

17.  MONITOR 

MV 

3-10-81 

2-581 

4-23-81 

18.  MULESHOE 

MS 

9-2580 

8-2580 

4-1-81 

19.  NEWARK 

NK 

3-12-81 

2-3-81 

5581 

20.  PAHROC 

PA 

8-13-80 

8-22-80 

4-581 

21.  PENOYER 

PN 

10-1580 

53580 

3-4-81 

22.  RAILROAD 

RR 

11-80 

12-4-80 

4-1581 

23.  RALSTON 

RV 

10-21-80 

11-2580 

4-18-81 

24.  REVEILLE 

RE 

10-16-80 

10-24-80 

2-26-81 

25.  SPRING 

SP 

10-23-80 

8-26-80 

4-22-81 

26.  STEPTOE 

SO 

57-81 

1-3581 

57-81 

27.  STONE  CABIN 

ST 

1-16-81 

2-18-81 

4-22-81 

28.  WHITE  RIVER 

WR 

11-80 

154-80 

4-23-81 
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FIGURE  4-8  1  0(2 


TO  JAKES  VALLEY 
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WHITE  RIVER  VALLEY^ 


LINCOLN  COUNTY 


TO  RAILROAD  VALLEY 


INDEX  TO  SITING  REQUIREMENT 
CONFLICTS 


*1  —SHALLOW  OR  OUTCROPPING  ROCK 
(NO  CONFLICTS) 

2—  surface  slope  GREATER  THAN  10% 

3—  AO VERSE  TERRAIN 

4—  STANDING  WATER.  SWAMPS 
(NO  CONFLICTS) 

5—  LESS  THAN  50  FEET  TO  ROCK 

6—  LESS  THAN  50  FEET  TO  WATER 

7— AREAS  OF  FAULT-RUPTURE  HAZARD 

8— ACTIVE  PLATA  (NO  CONFLICTS) 

9—  POTENTIAL  SHEET  WASH 

y -SURFACE  SLOPE  GREATER  THAN  5% 


Id-OUNES.  DESICCATION  CRACKS.  TUFA 
DEPOSITS^ND  BOULDER  FIELDS 

11 - WILDERNESS  AREAS  (NO  CON¬ 
FLICTS) 

12- HIGH  POTENTIAL  MINERAL  RE¬ 
SOURCE  AREA  (NO  CONFLICTS) 

13 - STATE  LAND 

14- PRIVATE  LAND 

15-  PATENTED  MINING  CLAIMS  (NO 
CONFLICTS) 

16- MATERIAL  SITES  (NO  CONFLICTS) 

17- OTHER  NONGEOTECHNICAL 
CONSIDERATIONS 


NORTH 


EXPLANATION. 


GEOTECHNICALLY 
SUITABLE  AREA 


DTN  ALIGNMENT 


CRN  LAYOUT 


TO  COAL  VALLEY 
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LINCOLN  COUNTY 
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TO  DRY  LAKE 
VALLEY 
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FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 
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NEVADA/UTAH  DDA 


CONFLICT  TYPE 


UTAH 


CONFLICT  TYPE 


300 


250 


200 


O  150 


uj 

3  100 


ui 


NEVADA 


2  3  5  6  7  9  y  10  13  14  17 
CONFLICT  TYPE 


INDEX  TO  SITING  REQUIREMENT 
CONFLICTS 


< 

z 

o 


< 

cc 

UJ 

Q- 


§ 


< 

u 

z 

I 

o 


o 

LU 

e> 


1 - SHALLOW  OR  OUTCROPPING  ROCK 
(NO  CONFLICTS) 

2- SURFACE  SLOPE  GREATER  THAN  10% 

3-  ADVERSE  TERRAIN 

4- STANDING  WATER,  SWAMPS 
(NO  CONFLICTS) 

5-  LESS  THAN  50  FEET  TO  ROCK 

6- LESS  THAN  50  FEET  TO  WATER 

7- AREAS  OF  FAULT-RUPTURE  HAZARD 

8- ACTIVE  PLAYA  (NO  CONFLICTS) 

9- POTENTIAL  SHEET  WASH 

y -SURFACE  SLOPE  GREATER  THAN  5% 


in 


z 

o 

tr 

> 

z 

Ui 

< 

X 

a. 

< 

c 

o 

o 

UJ 

O 


10- DUNES,  DESICCATION  CRACKS,  TUFA 
DEPOSITS.AND  BOULDER  FIELDS 

11- WILDERNESS  AREAS  (NO  CON¬ 
FLICTS) 

12- HIGH  POTENTIAL  MINERAL  RE¬ 
SOURCE  AREA  (NO  CONFLICTS) 

13- STATE  LAND 

14- PRIVATE  LAND 

15-  PATENTED  MINING  CLAIMS  (NO 
CONFLICTS) 

16- MATERIAL  SITES  (NO  CONFLICTS) 

17- OTHER  NONGEOTECHNICAL 
CONSIDERATIONS 
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FIGURE  4-9A 


FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 


2  3  5  8  7  9  y  10  13  14  17 

2  3  5  6  7  9  y  10  13  14  17 

CONFLICT  TYPE 

CONFLICT  TYPE 

WHIRLWIND 

WAH  WAH 

(AS  SURVEYED)  J 

FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 
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2  3  5  6  7  9  V  10  13  14  17 
CONFLICT  TYPE 
PINE 

(AS  SURVEYED) 


2  3  5  6  7  9  y  10  13  14  17 
CONFLICT  TYPE 
SNAKE 


INDEX  TO  SITING  REQUIREMENT 
CONFLICTS 

1  -SHALLOW  OR  OUTCROPPING  ROCK 
(NO  CONFLICTS) 

2- SURFACE  SLOPE  GREATER  THAN  10% 

3-  ADVERSE  TERRAIN 

4- STANDING  WATER,  SWAMPS 
(NO  CONFLICTS) 

5-  LESS  THAN  50  FEET  TO  ROCK 

6-  LESS  THAN  50  FEET  TO  WATER 

7- AREAS  OF  FAULT-RUPTURE  HAZARD 

8- ACTIVE  PLAYA  (NO  CONFLICTS) 

9- POTENTIAL  SHEET  WASH 
y-SURFACE  SLOPE  GREATER  THAN  5% 


10- DUNES,  DESICCATION  CRACKS,  TUFA 
DEPOSITS, AND  BOULDER  FIELDS 

11 - WILDERNESS  AREAS  (NO  CON¬ 
FLICTS) 

12- HIGH  POTENTIAL  MINERAL  RE¬ 
SOURCE  AREA  (NO  CONFLICTS) 

13- STATE  LAND 

14- PRIVATE  LAND 

15-  PATENTED  MINING  CLAIMS  (NO 
CONFLICTS) 

16- MATERIAL  SITES  (NO  CONFLICTS) 

17- OTHER  NONGEOTECHNICAL 
_  CONSIDERATIONS 

#  INCOMPLETE  DATA  AVAILABLE 


2  3  5  6  7  9  y  10  13  14  17 
CONFLICT  TYPE 
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FIGURE  4  8B 


FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 


FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 


FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 


82 


40 


30 


20 


10 


2  3  5  6  7  9  y  10  13  14  17 
CONFLICT  TYPE 
BIG  SMOKY 


40 


30 


CONFLICT  TYPE 
COAL 


2  3  5  6  7  9  y  10  13  14  17 
CONFLICT  TYPE 
GARDEN 


INDEX  TO  SITING  REQUIREMENT 
CONFLICTS 
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y- 
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tr 
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X 
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UJ 

2 

z 
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LU 
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1- SHALLOW  OR  OUTCROPPING  ROCK 
(NO  CONFLICTS) 

2- SURFACE  SLOPE  GREATER  THAN  10% 

3-  ADVERSE  TERRAIN 

4- STANDING  WATER,  SWAMPS 
(NO  CONFLICTS) 

5-  LESS  THAN  50  FEET  TO  ROCK 

6-  LESS  THAN  50  FEET  TO  WATER 

7- AREAS  OF  FAULT-RUPTURE 
HAZARD 

8- ACTIVE  PLAYA  (NO  CONFLICTS) 

9- POTENTIAL  SHEET  WASH 

_y— SURFACE  SLOPE  GREATER  THAN  5% 

10-DUNES,  DESICCATION  CRACKS,  TUFA 
DEPOSITS, AND  BOULDER  FIELDS 

1 1  -WILDERNESS  AREAS  (NO  CON¬ 
FLICTS) 

12- HIGH  POTENTIAL  MINERAL  RE¬ 
SOURCE  AREA  (NO  CONFLICTS) 

13- STATE  LAND 

14- PRIVATE  LAND 

15-  PATENTED  MINING  CLAIMS  (NO 
CONFLICTS) 

16- MATERIAL  SITES  (NO  CONFLICTS) 

17- OTHER  NONGEOTECHNICAL 
CONSIDERATIONS 
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FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 


FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 


FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS  FREQUENCY  OF  CONFLICTS 
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INDEX  TO  SITING  REQUIREMENT 
CONFLICTS 
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^B 
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Bi 

a 

^B 
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^B 

a 

^B 
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a 
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Z 

o 

o 
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CONFLICT  TYPE 


PENOYER 
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o 

i- 
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cc 

HI 

a. 
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g 
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HI 

C5 


1 - SHALLOW  OR  OUTCROPPING  ROCK 
(NO  CONFLICTS) 

2- SURFACE  SLOPE  GREATER  THAN  10% 

3-  ADVERSE  TERRAIN 

4- STANDING  WATER,  SWAMPS 
(NO  CONFLICTS) 

5-  LESS  THAN  50  FEET  TO  ROCK 

6-  LESS  THAN  50 FEET  TO  WATER 

7- AREAS  OF  FAULT-RUPTURE 
HAZARD 

8- ACTIVE  PLAYA  (NO  CONFLICTS) 

9- POTENTIAL  SHEET  WASH 
y-SURFACE  SLOPE  GREATER  THAN  5% 


co 

H 
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H 

z 

8 
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(J 
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HI 
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40 
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20 


CONFLICT  TYPE 
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HI 
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< 
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10- DUNES,  DESICCATION  CRACKS,  TUFA 
DEPOSITS  AND  BOULDER  FIELDS 

11- WILDERNESS  AREAS  (NO  CON¬ 
FLICTS) 

12- HIGH  POTENTIAL  MINERAL  RE¬ 
SOURCE  AREA  (NO  CONFLICTS) 

13- STATE  LAND 

14- PRIVATE  LAND 

15-  PATENTED  MINING  CLAIMS  (NO 
CONFLICTS) 

16- MATERIAL  SITES  (NO  CONFLICTS) 

17- OTHER  NONGEOTECHNICAL 
CONSIDERATIONS 


CONFLICT  TYPE 
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CONFLICT  TYPE 

WHITE  RIVER 
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FIGURE  4<El 


layouts  were  performed.  As  an  example,  all  those  areas  labeled 
high  mineral  potential  as  per  the  Fugro  National,  Inc.  minerals 
studies  (Fugro  National,  Inc.  1980b)  were  removed  as  suitable 
area  and  were  not  used  for  siting.  Other  areas  of  potential 
conflicts  which  were  avoided  are: 
o  Shallow  or  outcropping  rock; 
o  Standing  water  or  swamps; 
o  Active  playas; 

o  Wilderness  and  wilderness  study  areas;  and 
o  Material  sites. 

When  viewed  in  a  system-wide  context,  the  study  results  also 
indicate  that  the  most  frequent  conflicts  with  siting  require¬ 
ments  and  their  relative  percentage  of  occurrence  were  shelters 
sited  in  areas  of: 


Areas  to  be  Avoided 

Conflict  Frequency 

o 

Slopes  greater  than  five  percent 

14 

percent 

o 

Non-geotechnical  considerations 

10 

percent 

o 

Potential  sheet  wash 

8 

percent 

o 

State-owned  land 

8 

percent 

o 

Fault-rupture  hazard 

6 

percent 

The  significance  of  these  occurrences  need  to  be  assessed,  and 
would  be  addressed  during  the  field-survey  phase  of  the  siting 
program. 

An  evaluation  of  all  the  1:62,500  conceptual  layouts  delivered 
to  the  AFRCE-MX  on  15  May  1981  resulted  in  deleting  Steptoe 
Valley,  Nevada,  from  further  siting  studies.  The  DTN  length 
necessary  to  add  these  two  clusters  is  excessive.  The 
remaining  1:62,500  layouts  resulted  in  225  clusters,  12  percent 


more  than  the  200  required  for  the  baseline  MX  system.  It  was 
expected  that  some  attrition  would  occur  during  the  field  sur¬ 
vey  phase  of  the  siting  program.  If  an  excess  of  200  clusters 
remained  after  the  field  program,  it  was  thought  that  optimiza¬ 
tion  of  the  system  could  be  achieved  by  selectively  dropping 
clusters  to  accommodate  other  considerations  when  reducing  the 
number  of  clusters  to  the  required  200. 

4.2.2  Valley  Clustering 

Valley  clustering  was  an  alternative  MPS/HSS  basing  mode  which 
had  an  unspecified  number  of  shelters  per  cluster  (i.e.,  ulti¬ 
mately,  all  shelters  within  a  valley  could  be  grouped  into  a 
cluster).  Studies  on  valley  clustering  began  in  June  1981  and 
were  conducted  in  seven  selected  valleys  in  Nevada/Utah  DDA, 
using  the  prevailing  5200-foot  (1585-m)  spacing,  2/3-filled 
hexagonal  pattern.  A  second  phase  study  was  directed  at  a 
1.73-mile  (2.78-km)  spacing,  full  hexagonal  pattern,  using  Dry 
Lake  Valley  as  an  example.  Both  studies  assumed  a  Coyote  MOB. 
Since  the  CMF  requirement  was  not  defined,  only  shelters,  CRNs, 
and  DTNs  were  depicted. 


The  results  of  the  valley  clustering  studies  in  the  selected 
valleys  are  summarized  in  Table  4-7.  In  every  case,  the  valley 
clustering  concept  increases  the  number  of  shelters  in  the 
valley.  The  increases  ranged  from  eight  to  45  shelters.  It  is 
difficult  to  extrapolate  the  system-wide  gains  by  these  general 
values.  However,  the  trend  is  toward  a  more  compact  system  via 
the  concept  of  valley  clustering.  Using  similar  siting 


NUMBER  OF  MPS/HSS 

PERCENT 
CHANGE  OF 

23/1 

\/AL  1  PY 

MPS/HSS  COUNT 

NEVADA 

CLUSTERING 

15  MAY1981 

CLUSTERING 

6  JULY1981 

USING  VALLEY 
CLUSTERING 

DRY  LAKE 

230 

265 

+13 

HOT  CREEK 

115 

214 

+45 

LAKE 

161 

234 

+31 

MULESHOE 

69 

75 

+8 

SPRING 

92 

101 

+9 

UTAH 

PINE 

138 

172 

+20 

WAH  WAH 

115 

179 

+36 

1%  HKH  Bt/WHy  c 
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requirements  as  the  23/1  clustering,  fewer  valleys  are  required 
for  a  valley-clustered  system. 

Phase  2  of  the  valley-clustering  study  was  to  examine  the 
effects  of  increasing  the  shelter  spacings  to  1.73  miles 
(2.78  km)  and  using  a  full  hexagonal  pattern.  These  layouts 
were  generated  by  attempting  to  utilize  as  many  of  the  IOC 
field  surveyed  MPS/HSSs  as  possible,  reorienting  the  shelters 
and  adding  new  locations  as  necessary.  Dry  Lake  Valley, 
Nevada,  was  used  as  a  sample  case.  The  layouts  produced  are 
summarized  in  Table  4-8  which  compares  shelter  counts  and  CRN 
and  DTN  lengths.  Options  A,  B,  and  C  used  the  1:62,500  layout 
of  the  IOC  survey  locations,  some  of  which  were  modified  to 
accommodate  BMO/AFRCE-MX  siting  review  comments  from  the  state 
of  Nevada. 

Reviewing  the  statistics  for  these  options  reveals  that  the 
direct  connect  CRN  reduces  CRN  length.  In  all  cases,  a  high 
proportion  of  previously  surveyed  MPS/HSSs  could  be  used,  but 
the  total  number  of  shelters  is  about  50  percent  of  the 
shelters  available  using  23/1  clustering,  5200-foot  (1585-m) 
spacing,  2/3-hexagonal  pattern.  Minimizing  the  CRN  length  was 
achieved  by  the  reorientation  of  a  large  portion  of  the  sur¬ 
veyed  shelter  sites.  Figure  4-10  summarizes  the  various 
1:62,500  layout  configurations  of  MPS/HSS  compiled  for  Dry  Lake 
Valley.  The  total  number  of  shelters  depicted  for  the  valley 
clustering,  5200-foot  (1585-m)  spacing  layout  is  less  than  the 
23/1  clustering  layouts  due  to  the  application  of  a  power 
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VALLEY  CLUSTERING,  5200-FOOT  SPACING  LAYOUT  IS 
LESS  THEN  THE  23/1  CLUSTERING  LAYOUTS  DUE  TO  THE 
APPLICATION  OF  A  POWER  CORRIDOR  EXCLUSION. 

THIS  EXCLUSION  WAS  NOT  APPLIED  TO  THE  OTHER  LAYOUTS. 
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FIGURE  4J0l 


corridor  exclusion.  This  exclusion  was  not  applied  to  the 
other  layouts. 

4,3  SITING  REVIEW 

The  siting  review  process  was  conducted  in  two  phases,  the 
technical/operational  review  (concerned  with  overall  systems 
compatibility  and  operational  requirements)  and  the  policy/ 
environmental  review  (involving  federal,  state,  and  local 
civilian  groups). 


4.3.1  Technical/Operat ional  Review 

Following  the  compilation  of  a  1:62,500  layout,  the  Ertec 

layout  team  conducted  quality  assurance  (QA)  reviews  regarding 

compliance  to  the  siting  requirements.  Preliminary  prints 

were  prepared  for  review  by  AFRCE-MX  representatives.  The 

tabulation  of  quality  control  data  on  siting  requirement 

violations  and  summary  of  concerns  were  provided  to  the 

reviewers  (BMO,  AFRCE-MX,  and  MX  systems  contractors).  The 

primary  functions  of  this  review  were  to: 

o  Assure  conformance  to  the  siting  requirements; 

o  Provide  feedback  and  updates  concerning  interpretations  of 
the  siting  requirements;  and 

o  Provide  updates  in  siting  requirements  and  policies. 

Adjustments  were  made  to  the  layouts  in  response  to  review  com¬ 
ments.  Upon  satisfactory  completion  of  this  review,  additional 
prints  of  the  layouts  were  produced  and  distributed  to  the  par¬ 
ticipants  of  the  policy/environmental  review  phases. 
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4.3.2  Policy/Environmental  Review 

In  the  spring  of  1981,  the  AFRCE-MX  began  a  series  of  meetings 
designed  to  involve  federal,  state,  and  local  groups  in  the 
siting  review  process.  The  intent  was  to  present  the  concep¬ 
tual  layouts  to  these  groups  and  to  obtain  feedback  in  terms  of 
siting  policy  conflicts/deficiencies,  additional  data  not  known 
to  exist,  and  to  identify  additional  concerns  from  these  groups 
concerning  the  siting  process. 

From  the  onset  these  meetings  had  difficulty  in  achieving  the 
intended  goals.  Progress  seemed  to  be  impeded  by  a  general 
misunderstanding  as  to  what  the  conceptual  layouts  represented. 
Many  of  the  non-MX  affiliated  groups  perceived  the  conceptual 
layouts  as  final  construction  plans  rather  than  preliminary 
drawings.  Since  for  most  valleys,  the  layouts  were  preliminary 
and  had  not  been  field-checked  for  environmental  and  geographi¬ 
cal  impacts,  they  contained  instances  of  such  impacts  which 
would  be  corrected  in  the  detailed  phase  of  layout  development. 
These  reviews  and  field  reconnaissance  were  intended  to  provide 
the  input  on  which  refined  layouts  would  be  based. 

This  misunderstanding  was  compounded  by:  1)  the  fact  that  many 
environmental  concerns  are  non-quant:if iable  and  therefore  dif¬ 
ficult  to  map,  2)  the  concerns  of  many  of  the  participants  were 
mutually  exclusive,  and  3)  the  conceptual  layouts  were  gen¬ 
erated  using  a  mechanistic  map  overlay  technique  which  did  not 
seem  to  account  for  the  environmental  concerns  of  the  review¬ 
ers.  However,  some  data  exchange  took  place,  and  a  number  of 
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concerns  were  identified.  These  comments  and  concerns  were 
integrated  into  the  valley  layouts  through  the  process  of 
avoidance  clustering.  Avoidance  clustering  is  an  attempt  to 
modify  a  layout  to  avoid  areas  of  concern.  A  series  of  layouts 
were  produced  on  a  valley  by  valley  basis  as  an  attempt  to 
refine  the  process.  The  comments  were  examined,  ranked  in 
order  of  avoidance,  and  depicted  on  the  overlays  by  members  of 
the  layout  team.  The  nature  of  the  concerns  identified  did  not 
conform  to  the  application  of  a  uniform  standoff. 

As  an  example  of  this  process  Figures  4-11  through  4-14 
illustrate  the  sequence  of  23/1  layouts  which  were  produced  in 
Pine  Valley,  Utah,  in  response  to  the  review  comments.  Figure 
4-11  depicts  the  1:62,500  layout  of  Pine  Valley  prior  to  coor¬ 
dination  meetings  with  the  state  of  Utah.  Superimposed  on  this 
layout  are  some  of  the  environmental  concerns  of  the  state: 
water  holes,  raptor  nests,  white  sage,  and  sage  grouse.  The 
layout  infringes  upon  all  of  these  areas  (the  circles  are 
1/2-mile  [.8-km]  radii  around  water  holes  and  raptor  nests). 

The  state  recommended  that  a  1  mile  (1.6  km)  radius  standoff  be 
imposed  upon  all  raptor  nests  and  water  holes.  Figure  4-12 
illustrates  that  this  standoff  imposes  some  severe  constraints 
on  siting  the  clusters  by  having  several  CRN  links  cross  major 
drainage  features.  Another  layout  avoided  the  areas  of  white 
sage  and  applied  a  1/2-mile  (.8-km)  radius  standoff  distance  to 
all  raptor  nests  and  water  holes  where  possible.  The  resulting 
layout  is  shown  in  Figure  4-13.  This  layout  also  has  several 
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CRN  links  crossing  major  drainage  features.  Figure  4-14 
depicts  the  resulting  layout  compromise  which  successfully 
avoids  the  drainage  crossings,  water  holes,  sage  grouse,  and 
raptor  nests.  However,  the  layout  does  encrouch  upon  the  white 
sage  areas.  This  particular  layout  was  presented  in  the  land 
acquisition  application  package. 

During  the  policy/environmental  review,  questions  were  raised 
by  the  Utah  MX  Coordinating  Office  regarding  proposed  shelter 
sitings  in  Snake  Valley  and  the  proposed  Area  Support  Center 
(ASC)  location  in  Tule  Valley.  This  provided  an  opportunity  to 
evaluate  the  ongoing  conceptual  siting  activities  against  the 
actual  conditions  in  the  valleys.  An  overflight  reconnaissance 
and  a  ground  tour  were  conducted  in  these  valleys.  The  letter 
from  the  Utah  MX  Coordinating  Office  and  the  final  trip  report 
are  included  in  Appendix  H.  The  trip  helped  to  show  that  the 
siting  methodology  at  the  Tier  1  level  (1:62,500  scale  layouts) 
worked  well.  Had  the  siting  process  continued,  field  verifica¬ 
tion  of  the  layouts  at  this  scale  would  have  taken  place. 

The  policy/environmental  review  proved  to  be  a  useful  process. 
The  conceptual  layout  was  a  model  of  the  proposed  action  and 
served  as  a  focal  point  for  discussions.  This  spatial  model 
provided  a  foundation  to  build  upon,  serving  as  a  vehicle  to 
incorporate  the  concerns  of  the  reviewers  in  a  holistic  con¬ 
text.  The  net  result  was  an  appreciation  for  other  points  of 
view  and  compromises  as  appropriate. 
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4.4  DETAILED  VALLEY  LAYOUTS  AT  1 :9600 

Following  the  siting  review  process,  an  approved  1:62,500 
conceptual  layout  was  graphically  transferred  to  a  1:9600 
topographic  base  map.  The  1:9600  transfer  process  enabled 
further  refinement  of  the  layout  due  to  the  increased 
topographic  detail  at  a  larger  map  scale.  Some  shelter  sites 
were  shifted  after  the  transfer  to  avoid  drainages  which  could 
be  identified  on  the  larger  scale  topographic  maps.  Land  par¬ 
cel  descriptions  of  the  facility  sites  were  also  based  on  these 
more-detailed  maps. 

Changes  in  MPS/HSS  due  to  the  transfer  process  were  checked 
against  the  siting  data  map  overlays.  Completion  of  the 
transfer  was  followed  by  digitizing  the  1:9600  layout  to  per¬ 
form  mathematical  checks  on  shelter  spacings  and  orientations. 
Deviations  were  corrected  prior  to  generating  the  cadastral 
survey  coordinates  using  the  appropriate  state  plane  coordinate 
system.  A  revised  1:62,500  layout  was  produced  as  an  index  to 
the  1:9600  map  sheets  for  the  IOC  valleys.  The  index  sheet,  a 
set  of  1:9600  maps,  and  computer  printouts  of  the  survey  coor¬ 
dinates  were  delivered  to  Ertec  Airborne,  the  cadastral  survey 
coordinator.  Refer  to  Section  3.0  for  samples  of  maps  and  com¬ 
puter  printouts  of  survey  data.  The  layout  for  Dry  Lake 
Valley,  Nevada,  and  Pine  and  Wah  Wah  valleys,  Utah,  were 
completed  8  September  1980,  25  November  1980,  and  8  January 
1981,  respectively. 

The  land  parcel  descriptions  were  based  on  the  land  net  shown 
on  the  1:9600  maps.  The  descriptions  were  referenced  to  the 
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U.S.  Public  Land  Survey  System.  However,  the  cadastral  data 
accompanying  the  land  parcel  descriptions  are  based  upon 
calculation  and/or  compilation  from  record  and  are  not  the 
result  of  a  retracement  survey. 

4.5  FIELD  SITING  SURVEYS/IOC 

The  primary  objectives  of  the  field  surveys  were  to: 

o  Identify  problems  associated  with  siting  criteria  or  layout 
procedures  by  actually  locating  MPS/HSSs,  CMFs,  and  RSSs  in 
the  field; 

o  Assess  environmental  and  geotechnical  conditions  at  the 
MPS/HSSs,  CMFs,  and  RSSs  and  along  a  few  road  corridors  and 
determine  what  changes  are  needed  to  minimize  impacts; 

o  Develop  a  methodology  for  performing  field  surveys  in  the 
DDA;  and 

o  Provide  land  parcel  descriptions  of  surveyed  sites  for  the 
land  acquisition  application. 

The  field  surveys  were  a  continued  refinement  of  the  overall 
siting  process  and  moved  the  conceptual  layout  from  the  drawing 
board  to  the  real  world.  The  net  effect  was  that  previously 
unquantif iable  considerations  could  be  observed  and  noted. 
Thus,  the  map  studies  were  updated  by  first-hand  observations. 

The  field  surveys  consisted  of  locating  and  monumenting  each 
MPS/HSS ,  CMF,  and  RSS  in  the  IOC  valleys  and  the  centerline  of 
the  DTN  and  Cluster  2  roads  in  Dry  Lake  Valley,  Nevada.  Geo¬ 
technical  inspections  of  all  sites  were  necessary  to  verify  lo¬ 
cation  within  suitable  area  and  to  evaluate  site-specific  geo¬ 
technical  and  terrain  conditions.  Sites  were  recommended  for 
relocation  when  necessary.  A  team  of  archaeologists  and  biol¬ 
ogists  also  inspected  the  sites  for  cultural  resources  and 
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environmental  factors  in  the  site  area  and  estimate  construc¬ 
tion  zone.  Figure  4-15  shows  the  delineation  of  the  environ¬ 
mental  clearance  zones  surrounding  the  sites.  At  sites  where 
sensitive  or  threatened  and  endangered  plant  and  wildlife  spe¬ 
cies  existed  or  where  cultural  resources  were  considered  sig¬ 
nificant,  the  sites  were  recommended  for  relocation  and  alter¬ 
nate  sites  were  identified.  Recommendations  were  submitted  to 
the  AFRCE-MX  for  field  and  office  review. 

After  final  decisions  had  been  made  regarding  the  sites  to  be 
relocated,  the  layouts  were  revised  and  new  survey  coordinates 
were  generated.  The  sites  were  surveyed  and  monumented  and 
the  environmental  surveys  were  conducted.  The  final  steps  were 
the  preparation  of  land  parcel  descriptions  of  each  site  to  be 
acquired  and  the  preparation  of  an  environmental  and  general 
report  of  the  program.  A  summary  table  of  the  relocated  sites 
in  the  IOC  program  is  presented  in  Table  4-9.  The  field  sur¬ 
veys  for  Dry  Lake  Valley,  Nevada,  and  Pine  and  wah  Wah  valleys, 
Utah,  were  completed  in  December  1980  and  March  and  April  1981, 
respectively  (Ertec,  1981a  through  e) . 

4. 6  LAND  ACQUISITION  APPLICATION 

The  shelter  siting  portion  of  the  first  increment  in  the  land 
acquisition  application  consists  of  the  IOC  valley  facilities 
and  associated  DTK  layout  options.  These  options  were  trans¬ 
ferred  to  the  "E"  format  1:62,500  scale  topographic  base  maps. 
Drawing  3-3  is  a  sample  "E"  format  1:62,500  map  sheet. 
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The  first  increment  consisted  of  17  base  map  sheets  and  a 
regional  map  (1:500,000)  showing  the  system  layout.  The  IOC 
valleys  are  presented  on  seven  sheets.  A  complete  list  of 
attachments  of  the  initial  increment  is  in  Table  4-10.  The  IOC 
valley  has  been  depicted  for  each  of  the  candidate  MOB  options. 
The  options  were  as  follows: 
o  Coyote  Spring  MOB,  Dry  Lake  Valley  -  IOC; 
o  Beryl  MOB,  Pine  and  Wah  Wah  valleys  -IOC;  and 
o  Milford  MOB,  Pine  and  Wah  Wah  valleys  -  IOC. 

By  depicting  both  IOC  valley  options,  the  application  could  be 
assembled  in  a  timely  manner  once  the  decision  makers  had 
selected  the  final  MOB/IOC  valley  combination.  Also  depicted 
is  the  connecting  DTN  for  each  of  the  Nevada  and  Utah  IOC 
valleys.  The  regional  map  was  produced  to  present  the 
remaining  facilities  and  alignments  in  the  system. 


Land  parcel  descriptions  for  the  IOC  valley  facilities  were 
produced  and  accompanied  the  drawings.  The  descriptions  were 
referenced  to  the  U.S.  Public  Land  Survey.  The  IOC  valley 
facilities  were  described  by  tying  the  surveyed  location  of  the 
monument  (at  the  intersection  of  the  front  fence  with  the 
center  line  of  the  facility)  to  the  nearest  U.S.  Public  Land 
Survey  section  corner  (Figure  4-16).  Table  4-11  represents  an 
example  of  the  parcel  descriptions  format  used.  It  shows  one 
cluster  per  page  except  when  the  cluster  does  not  lie  totally 
in  one  state  plane  zone.  If  the  cluster  crosses  the  zone  boun¬ 
dary,  one  page  for  each  zone  is  then  given.  Bearings  are  given 
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Attachment* 

Sheet 

5-00 

Regional  Map  UT/NV  (1:500,000) 

5-01 

Explanation  Sheet 

A 

5-02 

Option  A-Coyote  Spring/Description 

5-03 

Option  A-Coyote  Spring/Map  (1:62500) 

29 

5-04 

Option  B-Coyote  Spring/Descriptior 

5-05 

Option  B-Coyote  Spring/Map  (1:62500) 

29 

5-06 

Option  C-Coyote  Spring/Description 

5-07 

Option  C-Coyote  Spring/Map  (1:62500) 

29 

5-08 

Option  D-Coyote  Spring/Description 

5-09 

Option  D-Coyote  Spring/Map  (1:62500) 

29 

5-10 

Option  E-Milford/Description 

5-11 

Option  E-Milford/Map  (1:62500) 

47 

5-12 

Option  E-Milford/Map  (1:62500) 

56 

5-13 

Option  F-Milford/Description 

S-14 

Option  F-Milford/Map  (1:62500) 

47 

5-15 

Option  F-Milford/Map  (1:62500) 

56 

5-16 

Option  G-Milf ord/Description 

5-17 

Option  G-Milford/Map  (1:62500) 

47 

5-18 

Option  G-Milford/Map  (1:62500) 

56 

5-19 

Option  H-Milford/Description 

5-20 

Option  H-Milford/Map  (1:62500) 

47 

5-21 

Option  H-Milford/Map  (1:62500) 

56 

5-22 

Option  1-Beryl/Description 

5-23 

Option  I-Beryl/Map  (1:62500) 

47 

5-24 

Option  I-Beryl/Map  (1:62500) 

48 

5-25 

Option  J-Beryl/Description 

5-26 

Option  J-Beryl/Map  (1:62500) 

47 

5-27 

Option  J-Beryl/Map  (1:62500) 

48 

5-28 

Option  K-Beryl/Description 

5-29 

Option  K-Beryl/Map  (1:62500) 

47 

5-30 

Option  K-Beryl/Map  (1:62500) 

48 

5-31 

Option  L-Beryl/Description 

5-32 

Option  L-Beryl/Map  (1:62500) 

47 

5-33 

Option  L-Beryl/Map  (1:62500) 

48 

5-34 

Dry  Lake  Valley  Description 

5-35 

Dry  Lake  Valley  Map  (1:62500) 

26 

5-36 

Dry  Lake  Valley  Map  (1:62500) 

27 

5-37 

Dry  Lake  Valley  Map  (1:62500) 

37 

5-38 

Dry  Lake  Valley  Map  (1:62500) 

38 

5-39 

Pine/Wah  Wah  Valleys/Description 

5-40 

Pine/Wah  Wah  Valleys/Map  (1:62500) 

45 

5-41 

Pine/Wah  Wah  Valloys/Map  (1:62500) 

46 

5-42 

Pine/Wah  Wah  Valleys/Map  (1:62500) 

54 

5-43 

DTN  fm  Coyote  OB  to  Dry  Lake  Valley /Map 

(1:62500) 

28 

5-44 

RR  fm  Mainline  to  Coyote  OB/Map  (1:62500) 

30 

5-45 

Powerline  fra  Power  Plant  to  MOB/Map 

(1:62500) 

41 

5-46 

Powerline  fm  Sigurd  Substation  to  MOB/Map 

(1:62500) 

55 

5-47 

Powerline  fra  Sigurd  Substation  to  MOB/Map 

(1:62500) 

61 

5-48 

Powerline  fm  Sigurd  Substation  to  MOB/Map 

(1:62500) 

.  62 

•the  items  listeo  are  attachments  to  section  5  of  the  land 
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relative  to  state  plane  grid  north.  Distances 
level  in  feet  without  corrections  for  terrain, 
recovered  for  about  one  percent  of  the  sectic 
It  ’s  not  the  intent  of  these  descriptions 
imply  that  section  corners  are  in  existence  or 
in  existence  or  that  they  should  be  located  as 
accompanying  "E"  sized,  1:62,500  scale  maps. 


shown  are  ground 
Monuments  were 
>n  corners  used, 
to  establish  or 
are  known  to  be 
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5.0  SHELTER  SITING  PROGRAM  SUMMARY,  CONCLUSIONS, 

AND  RECOMMENDATIONS 

The  overall  siting  program  was  a  success.  The  integrated 
multi-disciplinary  groups  within  Ertec  developed  the  necessary 
siting  data,  produced  the  conceptual  layouts,  provided  documen¬ 
tation  sources  to  support  tiering,  and  produced  the  initial 
increment  of  the  land  acquisition  application.  A  general  over¬ 
view  of  the  siting  program  summary  and  conclusions  will  be 
followed  by  some  recommendations  for  improving  the  siting 
program. 

5.1  SHELTER  SITING  PROGRAM  SUMMARY 

The  goals  of  Ertec' s  siting  programs  were  to: 
o  Develop  conceptual  layouts; 
o  Support  the  tiering  process;  and 
o  Support  the  land  acquisition  process. 

At  the  end  of  FY  81 ,  Ertec  had  successfully  accomplished  these 
goals.  In  FY  82,  had  the  tiering  and  land  acquisition  pro¬ 
cesses  continued  for  the  rest  of  the  system,  the  siting  program 
would  have  continued  to  provide  a  functional  and  able  effort  to 
support  the  MX  system.  A  summary  of  the  shelter  siting  program 
in  the  Nevada/Utah  DDA  is  presented  below. 

5.1.1  Conceptual  Layouts 

Conceptual  MPS/HSS  layouts  have  been  generated  for  the  37 
valleys  in  the  Nevada/Utah  DDA  at  a  scale  of  1  :62,500.  The 
various  clustering  configurations  are  listed  in  Table  5-1.  The 
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latest  delivery  to  the  AFRCE-MX  consisted  of  a  series  of  37 
drawings  at  a  scale  of  1:62,500  employing  23/1  clustering, 
5200-foot  (1585-m)  spacing,  a  2/3-filled  hexagonal  pattern,  and 
a  direct  connect  CRN.  This  delivery  was  made  on  15  May  1981. 
Subsequent  conceptual  layout  work  involved  studies  in  valley 
clustering  at  1:62,500  scale  and  presented  the  IOC  valleys  in 
the  land  acquisition  application. 

5.1.2  Tiering  Process  and  State  Review 

Tiering  process  support  consisted  of  providing  the  conceptual 
layouts  and  siting  documentation  to  the  various  reviewers  via 
the  AFRCE-MX.  Table  5-2  summarizes  the  schedule  for  state  and 
agency  review  of  the  15  May  1981  layouts.  The  actual  genera¬ 
tion  of  the  DOPAAs  for  the  IOC  valley  sitings  and  other  follow- 
on  valleys  was  scheduled  to  begin  in  FY  82.  Ertec  siting  per¬ 
sonnel  attended  siting  coordination  meetings  with  the  AFRCE-MX. 
These  meetings  were  held  in  the  states  of  Nevada  and  Utah. 
Follow-on  technical  working  level  meetings  were  conducted  with 
the  states  at  Ertec' s  Long  Beach  office.  The  results  of  these 
meetings  helped  to  clarify  and  resolve  some  of  the  mitigation 
concerns  involved  in  the  siting  process.  For  the  IOC  valleys, 
the  layouts  were  modified  as  a  result  of  the  state  review  pro¬ 
cess  and  the  modified  layouts  of  the  IOC  valleys  were  incorpor¬ 
ated  in  the  land  acquisition  application. 

5.1.3  Land  Acquisition  Application 

In  support  of  the  land  acquisition  application,  Ertec  coordi¬ 
nated  the  development  and  production  of  a  land  acquisition 
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package.  The  land  acquisition  application  package  consisted  of 
the  following  elements: 

o  A  regional  map  at  a  scale  1:500,000  showing  the  37  valley 
system  with  the  area  clustered,  the  connecting  DTN,  the  ASC 
sites  and  giving  the  cluster  counts  for  each  valley; 

o  Base  maps  at  a  scale  of  1:62,500  depicting  not  only  the  IOC 
valley  facilities  but  the  other  MOB  and  OBTS/DTA  site 
options  with  associated  right-of-way  alignments;  and 

o  Land  parcel  descriptions  of  all  facilities  (legal  descrip¬ 
tions)  depicted  at  1:62,500. 

The  detailed  depictions  and  parcel  descriptions  of  the 
remaining  system  depicted  on  the  regional  map  were  to  be  pro¬ 
vided  in  later  increments. 

The  initial  increment  of  the  package  containing  the  regional 
and  the  1:62,500  "E"  size  map  sheets  with  land  parcel  descrip¬ 
tions  was  delivered  to  the  AFRCE-MX  on  17  September  1981.  The 
parcel  descriptions  of  the  IOC  valley  facilities  are  presented 
in  Appendix  G.  After  AFRCE-MX  review,  revisions  were  made  and 
a  second  delivery  of  the  map  sheets  occurred  on  2  October  1981. 
The  revised  map  sheets  are  presented  in  Volume  III. 

5.2  CONCLUSIONS 

The  results  of  the  MPS/HSS  siting  program  demonstrated  that  the 
MX  system  could  be  spatially  accommodated  within  the  Nevada/ 
Utah  DDA.  The  1:62,500  scale  conceptual  layouts  of  these 
valleys  provided  a  baseline  for: 

o  Evaluating  the  areal  extent  of  a  200  cluster  system; 

o  Evaluating  the  impact  on  the  resources  of  specific  valleys; 
and 

o  Evaluating  alternative  MPS/HSS  basing  scenarios. 
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The  conceptual  layouts  using  23/1  clustering,  5200-foot 
(1585-m)  spacing,  2/3-filled  hexagonal  pattern,  direct  connect 
CRN  produced  12  percent  more  clusters  than  the  required  200. 
This  provided  an  acceptable  buffer  against  anticipated  attri¬ 
tion  during  the  design  and  construction  phases. 

In  terms  of  evaluating  the  effectivness  of  the  MPS/HSS  siting 
methodology,  the  IOC  field  survey  results  indicated  that  only 
14  percent  of  the  493  facilities  sited  required  relocation  from 
the  original  sites  determined  by  the  conceptual  layouts.  The 
siting  process  seemed  to  be  a  viable  mechanism  for  siting  the 
MX  system.  The  siting  procedures  were  also  shown  to  be 
flexible  by  readily  adapting  to  new  basing  modes  and  by  pro¬ 
ducing  various  revisions  in  response  to  siting  review  comments. 
The  application  of  computer  techniques  to  generate  spacing  and 
orientation  checks  of  the  layouts  was  useful  and  produced  ready 
reference  data  for  the  technical  reviews.  Generating  the 
cadastral  survey  coordinates  from  these  data  proved  timely  and 
cost  effective.  The  response  time  of  the  layout  team  was  rapid 
and  greatly  aided  the  IOC  field  survey  program  schedule  which 
was  constricted  by  time  and  weather. 

5.3  RECOMMENDATIONS  ON  METHODOLOGY 

While  the  siting  program  did  achieve  its  initial  goals,  no 
program  is  free  from  flaws  or  limitations.  The  reality  of  any 
siting  program  is  that  decisions  have  to  be  made  based  upon  the 
best  available  information  at  the  time.  The  following  obser¬ 
vations  are  made  in  the  spirit  of  improving  the  general  siting 
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5.3.1  Computer  Applications 

The  increasing  number  of  siting  factors,  the  complexity  of 
their  relationships  and  the  various  combinations  and  weights 
which  can  be  assigned  to  the  siting  considerations  to  be  exam¬ 
ined  in  optimizing  a  given  layout,  calls  for  the  serious  con¬ 
sideration  of  applied  computer  graphics.  The  use  of  this  tech¬ 
nology  is  not  a  panacea,  for  it  possesses  the  need  for  high 
degrees  of  quality  control  and  validation.  The  difficulty  lies 
in  synthesizing  the  proper  systems  software  (e.g.,  data  manage¬ 
ment  systems)  and  applications  software  (e.g.,  geographic 
information  system)  to  solve  the  siting  problem.  The  net 
result  would  be  a  system  capable  of  utilizing  data  at  various 
scales  and  from  various  sources  and  which  could  adjust  the 
data  in  a  consistent  fashion  onto  a  common  base  map  series  for 
ready  comparison.  Thus,  computer  applications  could  provide 
more  rapid  response  to  the  myriad  of  siting  questions  which 
invariably  arise  during  the  planning  and  siting  phases  of  any 
project,  particularly  one  as  large  as  MX. 

5.3.2  Coordination,  Communication,  and  Data  Exchange 

A  program  as  large  as  MX  creates  some  management  problems  which 
are  generally  not  experienced  on  smaller  projects.  A  large 
number  of  tasks  have  to  be  performed  by  many  different  contrac¬ 
tors  under  the  guidance  of  many  different  project  offices. 
Many  of  the  tasks  are  interrelated  and  coordination,  com¬ 
munication,  and  data  exchange  are  essential.  Significant 
improvements  were  made  in  this  area,  particularly  in  the  latter 


part  of  FY  81  when  data  exchange  meetings  were  initiated. 
These  meetings  provided  an  avenue  for  finding  out  what  other 
contractors  were  doing,  what  data  they  had  which  would  be  use¬ 
ful  to  their  own  study,  and  set  schedules  for  dispersing  of 
data.  One  limitation  was  that  not  all  contracts  had  provisions 
for  covering  the  cost  of  producing  additional  copies  of  data 
and  reports  for  other  contractors. 

In  the  future,  it  is  recommended  that  data  exchange  and  coor¬ 
dination  meetings  be  initiated  at  the  beginning  of  a  project 
between  environmental,  geotechnical,  and  siting  contractors. 
Also,  there  should  be  "special  studies"  funds  or  other  contrac¬ 
tual  arrangements  which  cover  costs  for  data  exchange. 

5.3.3  Scale  Problems 

Many  of  the  contractors  used  topographic  maps  to  present  plans 
and  layouts  of  their  work.  Because  the  level  of  detail  varied 
for  each  task,  different  scales  of  maps  were  needed.  However, 
some  efficiencies  could  have  resulted  if  two  or  three  standard 
scales  had  been  selected  early  in  the  program  so  that  each 
contractor  used  one  of  the  standard  scales.  Since  most  maps 
required  the  splicing  together  of  several  base  maps,  there 
could  be  some  cost  savings  if  one  contractor  is  responsible  for 
producing  the  required  base  maps  and  sending  negatives  of  these 
maps  to  other  contractors  who  need  them.  Such  a  plan  is 
generally  not  necessary  for  a  small  project,  however,  when 
dealing  with  several  thousands  of  square  miles,  the  cost  of 
producing  maps  becomes  quite  significant. 
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5.3.4  Mitigation  Measures 

In  producing  the  conceptual  layouts,  there  were  exclusionary 
criteria  and  avoidance  criteria  (considerations).  Application 
of  exclusionary  criteria  was  fairly  straight  forward  except  in 
those  cases  where  there  was  not  sufficient  data  to  properly 
define  exclusionary  limits.  The  application  of  avoidance  cri¬ 
teria  or  considerations  to  the  layouts  was  a  much  more  dif¬ 
ficult  problem,  particularly  with  regard  to  environmental 
issues,  because  of  the  difficulty  of  weighing  the  various  fac¬ 
tors.  A  typical  example  was  in  Pine  Valley  where  it  was 
possible  to  meet  all  the  exclusionary  criteria  but  where  it  was 
difficult  to  assess  the  relative  importance  of  the  con¬ 
siderations.  Which  was  more  important  -  water  holes,  white 
sage,  sage  grose  strutting  grounds,  or  mining  operations? 

The  Air  Force  is  responsible  for  preparing  a  mitigation  plan 
and  this  task  was  in  progress  at  the  time  the  conceptual 
layouts  were  being  produced.  Working  groups  were  evaluating 
the  mitigation  measures  identified  in  the  Draft  Environmental 
Impact  Statement  (DEIS)  as  well  as  taking  into  consideration 
public  comments  and  public  hearings.  Also,  siting  coordination 
meetings  were  initiated  in  May  1981,  to  receive  input  from  the 
states,  BLM ,  Native  American  groups,  and  other  interested  par¬ 
ties.  These  meetings  provided  a  means  of  reviewing  siting 
conflicts  and  identifying  appropriate  mitigation  measures. 

It  would  be  advantageous  in  future  programs  to  initiate  mitiga¬ 
tion  plans  and  siting  coordination  meetings  as  early  as 
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possible  an~  to  involve  the  citizens  and  local  governments  in 
the  siting  process.  Input  from  these  sources  would  be  used  to 
assist  in  the  formulation  of  mitigation  measures  which,  in 
turn,  would  provide  guidelines  for  the  siting  of  facilities. 

5.3.5  Ecosystem  Models 

Ecosystem  constraints  are  compounded  by  simplistic  "environmen¬ 
tal  views".  All  biological  components  interact,  whether  bene¬ 
ficially  or  detrimentally,  through  the  food  chains  and  cycles 
that  exist  within  an  ecosystem.  Although  of  importance  to  man, 
threatened  or  endangered  species  are  rarely  an  important  part 
of  the  ecosystem  because  of  their  relatively  few  numbers.  A 
common  species,  such  as  the  jackrabbit,  may  be  the  center  of 
important  food  webs,  and  a  decrease  in  its  numbers  may  greatly 
affect  many  other  species.  The  siting  methodology  and  the  site 
clearances  were  not  set  up  in  a  manner  which  allows  for  evalu¬ 
ation  of  interrelationships  such  as  these  or  for  shelter  relo¬ 
cations  or  removals  for  common  species  such  as  the  jackrabbit. 
Yet  the  sheer  size  of  the  project  indicates  impacts  at  all 
levels  of  the  ecosystem  would  be  expected.  More  realistic  eco¬ 
system  models  need  to  be  applied. 

5.3.6  Early  Completion  of  Field  Surveys 

Because  of  the  size  of  the  MX  program  and  the  tight  time  sched¬ 
ules,  it  was  not  possible  to  carry  out  all  tasks  in  a  preferred 
sequence.  One  example  was  the  field  surveys  in  the  IOC  val¬ 
leys.  It  was  decided  to  perform  these  surveys  at  an  early 
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stage  in  the  program  to  check  on  the  accuracy  of  the  Verifica¬ 
tion  procedures,  and  the  adequacy  of  the  siting  methodology, 
and,  at  the  same  time,  to  obtain  site  specific  information 
regarding  geotechnical  and  environmental  conditions. 

The  disadvantage  of  the  early  completion  of  field  surveys  was 
that  archaeological,  biological,  and  historical  research 
designs  and  sampling  surveys  had  not  been  completed.  These 
activities  were  aimed  at  determining  the  nature,  numbers, 
distribution,  and  significance  of  the  archaeological,  biologi¬ 
cal,  and  historical  resources.  This  information  would  have 
aided  in  the  interpretation  of  the  significance  of  the  re¬ 
sources  discovered  in  the  IOC  valleys  and  would  have  helped  in 
designing  mitigation  measures. 

Another  disadvantage  of  the  early  completion  of  the  field  sur¬ 
veys  was  that  a  program  had  not  yet  been  completed  to  deal  with 
issues  covered  by  the  American  Indian  Religious  Freedom  Act  c ' 
1978.  This  program,  which  started  late  in  FY  81,  consisted  ■  t 
consultations  with  local  Native  American  groups  on  the  poten¬ 
tial  religious  significance  of  sites  and  materials  in  the  IOC 
valleys . 

It  is  recommended  that  in  future  programs,  research  designs 
and  consultations  with  Native  American  groups  be  initiated  as 
early  as  possible.  It  would  be  advantageous  if  such  programs 
could  be  completed  prior  to  starting  field  surveys.  However, 
it  is  also  realized  that  tight  time  schedules  on  large  projects 
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sometimes  requires  the  simultaneous  performance  of  tasks  which 
would  preferably  be  performed  in  sequence. 


5.3.7  Summary  Comments 

In  summary,  the  major  recommendations  on  siting  methodology 

are: 

o  The  use  of  applied  computer  graphics  to  more  rapidly  handle 
the  large  volumes  of  siting  data; 

o  Initiation  of  data  exchange  and  coordination  meetings  be¬ 
tween  environmental,  geotechnical,  and  siting  contractors  at 
the  beginning  of  the  project; 

o  Standardization  of  map  scales  at  the  beginning  of  the  pro¬ 
ject  and  the  selection  of  one  contractor  to  produce  base 
maps  which  can  be  used  by  other  contractors; 

o  Initiation  of  siting  coordination  meetings  as  early  as 
possible  and  determining  which  federal,  state,  or  county 
agencies  should  be  involved; 

o  The  development  of  more  realistic  ecosystem  models  to  better 
understand  the  interrelationships  between  common  species  and 
threatened  and  endangered  species;  and 

o  The  initiation  of  research  designs  and  consultations  with 
Native  American  groups  as  early  as  possible  so  that  the 
results  of  these  studies  can  be  applied  to  field  surveys. 
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SHELTER  WITH  SEPARATE  TRANSPORTER  AND  ERECTOR 
LAUNCHER  SYSTEM  -  NEVADA/UTAH ,  6  June  1980 


SErtec 


1 


E -TR  58-1 


> 


t 


M-X  SITE  LAYOUT  REQUIREMENTS  FOR  A 
HORIZONTAL  SHELTER  WITH  SEPARATE  TRANSPORTER 
AND  ERECTOR  LAUNCHER  SYSTEM  -  NEVADA/UTAH 
06  June-  1980 
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M-X  SITF  I  AY IT  KFPL'!?.Jir«T5  TOR  A 
HORIZONTAL  SHELTER  WITH  SEPARATE  TRANSPORTER 
t  AND  ERECTOR  LAUNCHER  SYSTEM  -  NEVADA/UTAH 


Requirements  used  to  identify  suitable  area  boundaries  for  the  Designated 

Deployment  Area  and  specific  siting  requirements  f('r  clusters  and  the  DTN. 

1.0  Area  acceptable  if  the  depth-to-rock  and  water  exceeds  50  feet. 

2.0  Nominal  land  slope  not  exceeding  5 %• 

$ 

Occasional  1000  foot  sections  may  be  considered  having  10% 

slopes. 

3.0  Rolling  terrain  and  area  where  more  than  two  10  foot  drainages 

per  1000  feet  are  excluded. 

4.0  Cultural  exclusions  include: 

4.1  Indian  reservations  and  all  federal  and  state  forests, 
parks,  monuments  designated  wilderness  areas,  recrea¬ 
tional  areas,  archaeological  and  historical  sices. 
Officially  recommend  or  proposed  forests,  parks,  land¬ 
marks,  Indian  reservations,  paleontological ,  archaeo¬ 
logical  and  historical  sites  will  be  identified,  «s 
directed,  by  BMO. 

4.2  All.  federal  and  state  wildlife  refuges,  national  grass¬ 
land,  ranges  and  preserves. 

4.3  High  potential  economic  resource  area,  including  oil 
and  gas  fields,  strippable  coal,  oil  shale,  uranium 
deposits  and  known  geothermal  resource  areas. 

4.4  Industrial  complexes,  such  as  active  mining  areas,  tank 
farms  and  pipeline  complexes. 

4.5  Populated  areas  -  Twenty  statute  mile  exclusion  areas 
from  cities  having  populations  of  25,000  or  more;  three 
and  one-half  statute  mile  exclusion  areas  from  cities 
having  population  of  between  5,000  and  2  5/J0Q;  one 
statute  mile  from  boundaries  of  all  communities  with 
populations  less  than  5,, 000. 

4.6  Suiface  water,  which  ii.pl  udes  all  significant  lakes, 
reservoirs,  swamps,  perennial  drainages  and  playas 
subject  to  flooding,  as  shown  on  1:62,500  map. 
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4.7  Power  and  Generating  Plants  Separation  Distances 

1)  7501  separation  between  overhead  powerlines  of 

less  than  50  KV  fnd  the  shelter  site  from  the  fence. 

2)  1250/ separation  between  overhead  powerlines  of 
50  to  250  KV  and  the  shelter  site  from  the  fence. 

1)  2500 Reparation  between  overhead  powerlines  of 
250  KV  or  more  and  the  shelter  site  from  the  fence. 

Manned  facilities  with  radio  communications  equipment 
or  the  RSS  shall  not  be  located  in  close  proximity  to 
electrical  power  generation  and  distribution  facilities. 
Excepting  those  transmission  lines  necessary  to  supply 
commercial  electrical  power  to  the  facilities!  the 
following  separation  distances  shall  be  mai>  Gained. 

1*  5003'  from  45  KV  or  greater  voltage  rating  over¬ 

head  power  transmission  line. 

2)  1000'  from  less  than  45  KV  voltage  rating  over¬ 
head  power  transmission  line. 

3)  5  statute  miles  between  a  power  generating  system 
and  any  of  the  T.cilities  above. 

This  is  not  an  automatic  exclusion  -  consideration  may 
be  given  to  powerline  relocation. 

4.8  Avoid  U.S.  Corp  of  Engineer  recommended  social  and 
cultural  exclusions,  where  possible,  per  the  March  1980 
Real  Estate  Planning  Report. 

4.9  Avoid  private  and  state  property,  if  possible. 

4.10  Identify  designated  non-attainment  air  quality  and 
environmentally  sensitive  areas. 

5.0  Cluster  Layout  Criteria 

.  *  5.1  Pattern  and  Spacing  -  linear  Grid 

5.1.1  Open  Space  Areas 

Open  Hexagonal  Pattern  (See  Attachment  A) 
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Spacing  5,200  -  200  ft.;  can  exceed  +  200, 
but  net  less  than  -200  (i.e.,  spacing  can 
never  be  less  than  5000  ft.) 

No  more  than  three  nearest  (5,200  ft.)  neighbors 
to  any  protective  structure. 

5.1.2  Number  of  Protective  Structures 

34-1/2  protective  structures  positions  (sites) 
over  grid  cluster  —  alternate  clusters  of 
34  and  35.  Identify  for  description  for  with¬ 
drawal  application  purpose,  the  layout  of  23 
shelters  conforming  to  above  reauinvients. 


Grid  Cluster  Roads 

5.2.1  Roads  cannot  co-exist  with,  or  ..ross,  federal, 
state  and  county  roads  with  a  ADI  of  250 
vehicles  per  day. 

5.2.2  Roads  may  co-c;.ist  with  and  cross  roads  below 
ADT  of  250  vehicles  per  day. 

5.2.3  Roads  can  cross  from  one  suitable  area  to 
another  through  a  non-sui table  area,  as  long 
as  slope  criteria  and  environmental  exclusions 
are  not  violated. 

5.2.4  Min.  horizontal  radius  of  curvative  prid  and 
shelter  spur  roads  --  400  feet. 

5.2.5  Roads  should  be  oriented  in  a  North-South  direction 
to  the  greatest  extent  possible. 

5.2.6  Trunk  road  grades  to  not  exceed  5%.  Occasional 
1000  foot  sections  may  be  considered  having  10X 

.  slopes 

Quantity  Distances  per  AFR  127-100  -  Protective  Structures  CMFS  to 


o  Existing  roads  with  an  ADT  of  ^  50  (current)  -  1 780 1 
o  Inhabited  buildings  -  2965' 
o  Pipelines  “  -00* 
o  Above  ground  POL  -  1800* 
o  Above  ground  electrical  distribution  1 ines > 15000V-  1780' 
o  Radio/Microwave  facilities  -  2965' 
o  SAFS  *  -  2965 | 
o  Area  Support  Centei s  -  2965’ 
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Designated  Transportation  Network  (DTN)  Roads 

6.1  OTN  roads  shall  not  co-exist  with  interstate  highways, 
state  highways  or  county  roads,  unless  terrain  dictates 
the  need  to  co-exist;  e.g.,  mountain  passes. 

6.2  Maximum  Grade  7%. 

6.3  Avoid 

o  Inhabited  Buildings  (TBD) 
o  Indian  Reservations 
o  Federal  and  State  Parks,  Monuments 

o  Grass  Lands,  Historic  Sites,  Game  Preserves,  and  refuges. 
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CONCEPT  PLOT  PLAN  OF  PROTECTIVE  STRUCTURE  WITH  FOLDED  AND  UNFOLDED 
OPTIONS  BURIED  MF  ANTENNA  (CONCEPT)  SUPERIMPOSED  INSIDE  FENCE. 
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1979 


2  Aug. 
15  Oct. 
22  Oct. 

1980 
Mar. 

14  Apr. 
18  Apr. 
12  May 

6  June 

10  July 

30  July 
18  Aug. 

15  Oct. 

3  Nov. 

10  Nov. 
17  Nov. 
1  Dec. 

1981 

7  Jan. 

4  Feb. 
17  Feb. 

24  Feb. 

25  Feb. 

5  Mar. 

17  Mar. 

4  May 

4  June 

8  Sept. 


Change  from  vertical  silo  to  horizontal  shelter. 
Revision  of  MPS  spacing  to  average  7000'. 

MBO  issues  ground  rules  for  MX  conceptual  layouts. 


Implementation  of  the  Cooper-Port  concept  (backfills) 

TRW  memo  on  Nuclear  Hardness  and  Survivability  (NH  S) . 

BMO  directive  for  2/3  filled  hexagonal  layouts. 

TRW  memo  establishing  the  use  of  5200'  spacing,  2/3  filled 
hexagonal  layout  and  CRN  change  from  closed  loop  to  linear 
(straight  trunk) . 

BMO/AFRCE-MX  issue  "M-X  Site  Layout  Requirements  for  a 
Horizontal  Shelter  with  Separate  Transporter  and  Erector 
Launcher  System — Nevada/Utah". 

Action  items  from  siting  meeting  at  Ertec  to  incorporate 
inhabited  building  data  and  power  line  locations  onto 
siting  maps. 

NH&S  spacing  and  orientation  requirements  implemented. 

Incorporation  of  long  range  radar  (RSS  alternative)  to 
siting  layouts. 

Stopped  posting  security  roads  to  layouts  (These  would  be 
added  later  by  the  security  people.) 

BMO/AFRCE-MX  provide  approximate  cost  figures  to  facilitate 
trade-off  studies;  CRN  -  $155  k/mile,  DTN  *  $355K/mile, 

State  land  =  $3 . 6K/section. 

BMO  issues  "Siting  Criteria  for  M-X  Designated  Deployment  Area." 
MX  baseline  changes  from  5  to  4  ASCs. 

BMO  issues  "MX  Horizontal  Shelter  Weapons  System  Baseline 
Configuration. " 


MX  baseline  changes:  CRN  changed  from  straight  trunk  to 
direct  connect;  discontinue  siting  RSSs  and  RSS  alternatives. 

BMO  notification  of  HSS  shape  change  from  rectangle  to  dodecagon. 

BMO  notification  of  MF  antenna  configurations  (i.e.  cross 
dipole,  and  folded  cross  dipole) . 

Implementation  of  "Maximum  packing"  concept  to  layout 
compilations. 

BMO  directive:  approving  use  of  backfill  locations  for 
primary  shelters  on  case-by-case  waiver;  MF  antenna 
locations  must  avoid  drainages. 

AFRCE-MX  action  item  from  technical/operational  review: 
reassess  the  strict  interpretation  of  geotechnical  siting 
requirements  (i.e.  adverse  terrain) . 


Air  Force  Minerals  Policy  for  MX  issued. 

TRW  memo  detailing  technical/operational  siting  review 
comments  pertaining  to  backfill  QDs,  relaxation  of  NH&S 
spacing/orientation  requirements , CRN  grades/lengths  of  spurs. 

AFRCE-MX  requests  valley  clustering  for  a  sample  valleys. 
(5200*  spacing,  2/3  filled  hexagonal  layouts). 


AFRCE-MX 

spacing. 
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full  hexagonal  layout) . 
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The  following  is  a  list  of  the  USGS  quadrangle  maps  used  in  the 
compilation  of  the  * E '  size  ^nd  valley  size  base  maps.  Each 
quadrangle  is  listed  alphabetically  according  to  its 
corresponding  •  E*  size  grid  cell  number.  The  published  date 
and  map  scale  of  each  topo  quad  is  also  indicated,  where  a  blank 
appears,  a  7  1/2-minute  ( 1 : 24,000 )topo  quad  was  used;  one 
asterisk  (*)  symbolizes  a  15  minute  (1:62,500)  topo  quad  sheet, 
and  two  asterisks (** )  represent  a  2  degree  (1:250,000)  sheet. 

In  addition  to  the  USGS  quadrangles,  some  'E'.  size  base  maps 
and  valley  size  base  reaps  utilized  Ertec  Airborne  Systems 
topographic  base  maps  at  the  scale  of  1:62,500.  A  list  of  the 
valleys  employing  the  Airborne  Systems*  maps  with  their 
corresponding  *E'  cell  number  is  shown  at  the  end  of  this 
inventory. 

*  E*  FORMAT 

GRID  CELL  USGS  QUADRANGLE  PUBLISHED  MAP 

NUMBER  NAME  DATE  SCAf.a 

X 

Basalt 

1967 

Belleville 

1967 

Benton 

1962 

Blair  Junction 

1963 

ft 

Candelaria 

1967 

Coaldale 

.  1968 

Coaldalene 

1963 

Columbus 

1967 

Davis  Mountain 

1962 

* 

Jack  Spring 

1967 

Little  Hunton  Valley 

1967 

Miller  Mountain 

1967 

Rhyolite  Ridge 

1978 

ft 

Rock  Hill 

1968 

Teels  Marsh 

1967 

2 

Carvers 

1971 

Carvers  NE 

1971 

Carvers  NW 

1971 

Carvers  SE 

1971 

lone 

1948 

* 

Pablo  Canyon  Ranch 

1971 

Round  Mountain 

1971 

Tonopah 

1956-71 

ft* 

3 

Baxter  Spring 

1963 

* 

Manhattan 

1971 

San  Antonio  Ranch 

1964 

• 

Seyler  Peak 

1971 

Tonopah 

1956-71 

♦  ft 

4 

Crow  Spring 

1968 

Devils  Gate 

1968 

Gilbert 

1968 

Gilbert  SE 

1968 

Klondike 

1970 

Lone  Mountain 

1961 

* 

Mud  Lake 

1952 

Paymaster  Canyon 

1970 

Silver  Peak 

1978 

* 

Tonopah 

1974 

Tonopah 

1961 

* 

S 

Alkali 

1970 

Goldfield 

1952 

* 

Lida  Wash 

1970 

* 

Montezuma  Peak 

1970 

Montezuma  Peak  SE 

1970 

Montezuma  Peak  SW 

1970 

Mud  Lake 

1952 

ft 

Paymaster  Ridge 

1970 

Silver  Peak 

1978 

ft 

Split  Mountain 

1970 

SErtec 

MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE 

Ur*  w  Cf  \tmmn 

BMO/AFRCE-MX 

LIST  OF  BASE  MAPS  AND 
SOURCES  USED  BY  ERTEC 


30  NOV  81 


APPENDIX  C  1  OF  12 


E*  FORMAT 

;rid  cell 

NUMBER 

uses  quadrangle 

NAME 

PUBLISHED 

DATE 

6 

Carico  Lake 

1962 

Cortez 

1938 

Hall  Creek 

1956 

Horse  Creek  Valley 

1967 

Roberts  Creek  Mountain 

1949 

Waiti  Hot  Springs 

1956 

7 

Ackerman  Canyon 

1956 

Antelope  Peak 

1956 

Bartine  Ranch 

1956 

Hikison  Summit 

1978 

Mount  Callaghan 

1956 

Spencer  Hot  Springs 

1960 

8 

Antelope  Peak 

1956 

Diana's  Punch  Bowl 

1960 

Hickison  Summit 

1978 

Horse  Haven  Mountain 

1956 

Spencer  Hot  Springs 

1960 

Wildcat  Peak 

1960 

9 

Barley  Creek 

1971 

Box  Spring 

1971 

Corcoran  Canyon 

1971 

Danville 

1971 

Dobbin  Summit 

1971 

Fish  Springs 

1968 

Fish  Springs  NE 

1968 

Fish  Springs  SE 

1968 

Green  Monster  Canyon 

1971 

Jeff erson 

1971 

Jet  Spring 

1971 

Morey  Peak 

1967 

Mosquito  Creek 

1971 

Mt.  Jefferson 

1971 

Northumberland  Pass 

1971 

Pine  Creek  Ranch 

1971 

Stargo  Creek 

1968 

Upper  Fish  Lake 

1967 

10 

Antelope  Spring 

1971 

Belmont  East 

1971 

Belmont  West 

1971 

Big  Ten  Peak  East 

1971 

Big  Ten  Peak  West 

1971 

Blue  Jay  Spring 

1967 

Eagle  Pass 

1971 

Elkhorn  Canyon 

1971 

Flagstaff  Mountain 

1968 

Georges  Canyon  Rim 

1971 

Georges  Canyon  Rim  SE 

1971 

Hobble  Canyon 

1968 

Little  Fish  Lake 

1968 

McCann  Canyon 

1971 

McIntyre  Summit 

1971 

Saulsbury  Basin 

1971 

Tybo 

1968 

Tybo  SE 

1967 

11 

Belle  Helen 

1968 

Cactus  Peak 

1952 

Kawich  peak 

1952 

Stinking  Spring 

1952 

Tonopah 

1956-71 

Warm  Springs 

1968 

Warm  Springs  NW 

1968 

Warm  Springs  SW 

1968 

12 

Cactus  Peak 

1952 

Cactus  Spring 

1952 

Kawich  Peak 

1952 

Mel lan 

1952 

Quartzite  Mountain 

1952 

Stinking  Spring  _ 

1952 

SErtec 
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USGS  QUADRANGLE 

PUBLISHED 
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NAME 

DATE 

SCALE 

13 

Cold  Creek  Ranch 

1957 

* 

Diamond  Springs 

1957 

* 

Garden  Valley 

1949 

* 

Mineral  Hill 

1937 

• 

Railroad  Pass 

1959 

• 

Sherman  Mountain 

1959 

* 

14 

Bellevue 

1956 

• 

Buck  Mountain 

1957 

* 

Eureka 

1953 

» 

Pancake  Summit 

1951 

• 

Pinto  Summit 

1953 

• 

Whistler  Mountain 

1956 

* 

15 

Bellevue  Peak 

1956 

* 

Cockalorum  Wash 

1956 

* 

Green  Springs 

1951 

* 

Moody  Peak 

1964 

* 

Pancake  Summit 

1951 

• 

Pinto  Summit 

1953 

* 

16 

Blue  Eagle  Springs 

1978 

* 

Brown  Summit 

1968 

Brown  Summit  NW 

1968 

Brown  Summit  SVi 

1968 

Chaos  Creek 

1967 

Duckwater 

1964 

* 

Moores  Station 

1967 

Park  Mountain 

1968 

Portuguese  Mountain 

1968 

Portuguese  Mountain 

NW  1968 

Pritchard  Station 

1968 

Red  Ring  Mountain 

1968 

Sand  Spring 

1968 

Summit  Station 

1968 

17 

Black  Rock  Summit 

1968 

Blue  Eagle  Springs 

1978 

* 

Buckwheat  Rim 

1967 

Chuck  Wagon  Flat 

1967 

Lockes 

1968 

Lunar  Crater 

1967 

Moores  Station  SE 

1967 

Moores  Station  SW 

1967 

Palisade  Mesa 

1967 

The  Wall 

1968 

The  Wall  NE 

1968 

The  Wall  SE 

1968 

The  Wall  SW 

1968 

Troy  Canyon 

1964 

* 

18 

Caliente 

1954-70 

*• 

Echo  Canyon 

1968 

Lund 

1956-70 

*• 

Reveille 

1968 

Reveille  NE 

1968 

1 

Reveille  Pea* 

1952 

* 

Twin  Spring  Slough 

1968 

19 

Belted  Peak 

1952 

• 

Cal iente 

1954-70 

•  • 

Reveille  Peak 

1952 

• 

Tempiute  Mountain 

1964 

*  | 

White  Blotch  Springs 

1952 

* 

20 

Elko 

1955-72 

•  • 

Franklin  Lake  NE 

1968 

Franklin  Lake  NW 

1969 

Franklin  Lake  SE 

1968 

Frankline  Lake  SW 

1968 

Ruby  Lake  NE 

1968 

Ruby  Lake  NW 

1968 

SErtec 

MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE 

Ifm  1*9*  Carpm—n 

BMO/AFRCE-MX 

LIST  OF  BASE  MAPS  AND 

SOURCES  USED  BY  ERTEC 

30  NOV  81 

APPENDIX  C  3  OF  12  1 

•E'  FORMAT 
GRID  CELL 
NUMBER 

uses  QUADRANGLE 

NAME 
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21 

Elko 

1955-72 

•  * 

Ely 

1956-71 

•  • 

Ruby  Lake  SE 

1968 

Station  Butte 

1969 

22 

Ely 

1956-71 

** 

Illipah 

1951 

• 

McGill 

1958 

* 

McGill 

1978 

Riepetown 

1959 

* 

23 

Comins  Lake 

1976 

East  Ely 

19S8 

Ely 

1958 

* 

Ely 

1978 

Groux  Wash 

1976 

lllipah 

1951 

* 

Preston  Reservoir 

1959 

* 

Riepetown 

1959 

* 

Riepetown 

1976 

Ruth 

1958 

Treasure  Hill 

1949 

* 

24 

Badger  Hole  Spring 

1973 

Brown  Knoll 

1973 

Bullwhack  Summit 

1973 

Currant 

1964 

* 

Currant  Mountain 

1957 

* 

Douglas 

1973 

Haggerty 

1969 

Lund 

1978 

Moorman  spring  NE 

1969 

Moorman  Spring  NW 

1969 

Parker  Station 

1969 

Preston 

1978 

Sawmill  Canyon 

1973 

White  Rock  Creek 

1973 

25 

Cave  Valley  Well 

1971 

Currant 

1964 

• 

Forest  Home 

1964 

• 

Gap  Mountain 

1969 

Hot  Creek  Butte 

1969 

Moorman  Spring 

1969 

Moorman  Spring  SE 

1969 

Shingle  Pass 

1969 

Shingle  pass  SE 

1969 

Sidehill  Spring 

1971 

Silver  King  Well 

1971 

Sunnyside 

1969 

Sunnyside  NW 

1969 

26 

Bailey  Wash 

1971 

Caliente 

1954-70 

•  • 

Coyote  Spring 

1971 

Deadman  Spring 

1970 

Deadman  Spring  NE 

1970 

Lund 

1956-70 

•  • 

Oreana  Spring 

1970 

Silver  King  Mountain 

1971 

Silver  King  Mountain 

sw 

1971 

Timber  Mountain  Pass 

East  1971 

Timber  Mountain  Pass 

NE 

1971 

Timber  Mountain  Pass 

NW 

1971 

Timber  Mountain  Pass 

West  1971 

Weepah  Spring 

1970 

SErtec 
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_ NAME 


PUBLISHED 
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SCALE 


27 

Caliente 

1954-70 

•  ft 

Deadman  Spring  SE 

197  0 

Fossil  Peak 

1970 

Hiko 

1970 

Hiko  SE 

1970 

Hiko  NE 

1970 

Pahroc  Spring 

1970 

Pahroc  Spring  NE 

1970 

Pahroc  Spring  SE 

1970 

Pahroc  Summit  Pass 

1970 

Seaman  Wash 

1970 

Wheatgrass  Spring 

1970 

White  River  Narrows 

1970 

28 

Alamo 

1969 

Alamo  NE 

1969 

Alamo  SE 

1969 

Ash  Springs 

1969 

Caliente 

1954-70 

*  * 

Delamar 

1969 

Delamar  Lake 

1969 

Delamar  NW 

1969 

Delamar  3  NE 

1969 

Delamar  3  NW 

1969 

Gregerson  Basin  Lake 

1969 

Lower  Pahranagat  Lake 

1969 

Lower  Pahranagat  Lake  NW 

1969 

29 

Burro  Basin 

1973 

Caliente 

1954-70 

Dead  Horse  Ridge 

1973 

Delamar  3  SE 

1969 

Delamar  3  SW 

1969 

Dog  Bone  Lake  North 

1973 

Dog  Bone  Lake  South 

1973 

Lower  Pahranagat  Lake  SE 

.  1969 

Lower  Pahranagat  Lake  SW 

1969 

Mule  Deer  Ridge 

1969 

Mule  Deer  Ridge  NE 

1969 

Mule  Deer  Ridge  NW 

1969 

Mule  Deer  Ridge  SE 

1969 

Wildcat  Wash  NE 

1969 

Wildcat  Wash  NW 

1969 

Wildcat  Wash  SE 

1969 

Wildcat  Wash  SW 

1969 

30 

Arrow  Canyon 

1958 

* 

Black  Hills 

1973 

Black  Hills  NW 

1973 

Black  Hills  SW 

1973 

Corn  Creek  Springs 

1974 

Corn  Creek  Springs  NW 

1974 

Dry  Lake 

1952 

* 

Gass  Peak 

1952 

* 

Hayford  Peak 

1960 

* 

White  Sage  Flat 

1973 

31 

Elko 

1955-72 

ft* 

Ferguson  Flat 

1972 

Ferguson  Mountain 

1972 

Utah  Peak 

1972 

White  Horse  Pass 

1972 

32 

Elko 

1955-72 

«« 

Ely 

1956-71 

ft* 

33 

Ely 

1956-71 

•  ft 

Schell  Peaks 

1959 

SEr tec 
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PUBLISHED 
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NAME 

DATE 

SCALE 

14 

Ely 

1956-71 

*• 

Connors  Pass 

1959 

* 

Sacramento  Pass 

1959 

• 

Schell  Peaks 

1959 

• 

IS 

Big  Springs 

1972 

Cattle  Camp  Spring 

1973 

Garrison 

1949 

• 

Horse  Camp  Springs 

1973 

Indian  Springs  Knolls  1S73 

Lake  Valley  Summit 

1978 

Mt.  Grafton 

1973 

Mt.  Grafton  NE  * 

1973 

North  Spring  Point 

1973 

Red  Ledges 

1973 

Tweedy  Wash 

1972 

Wheeler  Peak 

.  1948 

* 

36 

Atlanta 

1973 

Dutch  John  Mountain 

1973 

Gleason  Basin 

1971 

Gouge  Eye  Well 

1973 

Grassy  Mountain 

1973 

Hamlin  Well 

1972 

Horse  Corral  Pass 

1973 

Hyde  Well 

1972 

Hiller  Canyon 

1972 

Miller  Wash 

1972 

Mustang  Well 

1973 

Milk  Ranch  Spring 

1978 

Pony  Springs 

1973 

Rosencrans  Knolls 

1972 

Schoolmarm  Basin 

1973 

The  Gouge  Eye 

1979 

Trail  Canyon 

1973 

Wells  Summit 

1973 

37 

Bristol  Range  ME 

1971 

Bristol  Range  SE 

1953 

Bristol  well 

1971 

Buck  Wash  Well 

1972 

Caliente 

1954-70 

*« 

Deer  Lodge  Canyon 

1972 

Eagle  Valley  Reservoir  1972 

Ely  Springs 

1970 

Fairview  Peak 

1970 

Highland  Peak 

1953 

Mt.  Wilson 

1970 

Mt.  Wilson  SW 

1970 

Parsnip  Peak 

1970 

Pierson  Summit 

1970 

Pioche 

1953 

Rice  Mountain 

1972 

Rose  Valiey 

1970 

White  Rock  Peak 

1972 

.  38 

Acoma 

1972 

' 

Bennett  Pass 

1970 

Caliente 

1970 

Caliente  NW 

1970 

Chief  Mountain 

1970 

Chokecherry  Mountain 

1970 

Condor  Canyon 

1970 

Dow  Mountain 

1972 

SErtec 
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GRID  CELL 

USGS  QUADRANGLE 

PUBLISHED  MAP 

NUMBER 

NAME 

DATE  SCALE 

38 

Eccles 

1972 

Indian  Cove 

1972 

Islen 

1972 

Mosey  Mountain 

1972 

Panaca 

1970 

Panaca  Summit 

1972 

Pine  Park 

1972 

Prohibition  Flat 

1972 

The  Bluffs 

1970 

Uvada 

1972 

39 

Blue  Nose  Peak 

1973 

Bunker  Peak 

1973 

Docs  Pass 

1973 

Dodge  Spring 

1973 

Elgin 

1969 

Elgin  NE 

1969 

Elgin  SW 

1969 

Ella  Mountain 

1973 

Fife  Mountain 

1973 

Garden  Spring 

1973 

Jacks  Mountain 

1973 

Leith 

1973 

Lime  Mountain 

1973 

Lyman  Crossing 

1973 

Scarecrow  Peak 

1973 

Slidy  Mountain 

1969 

Vigo  NE 

1969 

Vigo  NW 

1969 

40 

Carp 

1973 

Davidson  Peak 

1969 

Farrier 

1969 

Mesquite 

1957  • 

Moapa  Peak 

1969 

Moapa  Peak  NW 

1969 

Moapa  Peak  SE 

1969 

Rox 

1969 

Rox  NE 

1969 

Rox  SE 

1969 

Sunflower  Mountain 

1969 

Terry  Benches 

1973 

Toquop  Gap 

1973 

Tule  Spring 

1973 

Vigo 

1969 

41 

Gold  Butte 

1953  • 

Moapa 

1958  * 

Muddy  Peak 

1953  * 

Overton 

1958  * 

Overton  Beach 

1958  • 

Virgin  Peak 

1958  * 

42 

Boyd  Station 

1972 

j 

Clifton 

1973 

Delta 

1953-72  »* 

Fish  Springs  NE 

1967 

Fish  Springs  NW 

1967 

Fish  Springs  SW 

1967 

Goshute 

1972 

Goshute  Canyon 

1972 

Granite  Peak  SE 

1954 

Ibapah 

1973 

Ibapah  Peak 

1972 

Indian  Farm  Creek 

1972 

Mud  Lake  Reservoir 

1972 

Toole 

1953-70  •• 
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GRID  CELL 

USGS  QUADRANGLE 

PUBLISHED  MAP  1 

NUMBER 

NAME 

DATE  SCALE  I 

43 

Cowboy  Pass 

1978 

Gandy 

1978 

Granite  Mountain 

1960 

Sand  Pass 

1967 

Sand  Pass  NE 

1967 

Sand  Pass  NW 

1967 

Sand  Pass  SE 

1967 

Swasey  Peak 

1972 

Swasey  Peak  NW 

1972 

Trout  Creek 

1961 

ft 

44 

Conger  Mountain 

1960 

ft 

Conger  Range 

1960 

ft 

Cowboy  Pass 

1978 

ft 

Gandy 

1978 

ft 

Marjum  Pass 

1972 

Notch  Peak 

1960 

ft 

Swasey  Peak 

1972 

4S 

Burbank  Hills 

1960 

ft 

Crystal  Peak 

1960 

ft 

Frisco  Peak 

1978 

Mormon  Gap 

1971 

The  Barn 

1960 

ft 

Tunnel  Spring 

1971 

ft 

Wah  Wah  Summit 

1978 

ft 

46 

Buckhorn  Spring 

1972 

Camerdorf  Peak  NW 

1971 

Frisco 

1959 

ft 

Frisco  Peak 

1978 

ft 

Halfway  Summit 

1971 

Lemerdorf  Peak 

1971 

Lopers  Spring 

1972 

Miners  Cabin  Wash 

1972 

Mountain  Home  Pass 

1971 

Pine  Grove  Reservoir 

1971 

Sawtooth  Peak 

1971 

Sewing  Machine 

1971 

Wah  Wah  Summit 

1978 

ft 

47 

Atchison  Creek 

1971 

Avon 

1951 

Avon  NW 

1978 

Bannion  Spring 

1972 

Be  ryi 

1978 

Bible  Spring 

1971 

Blue  Mountain 

1971 

Burns  Knoll 

1971 

Eightmile  Spring 

1978 

Latimer 

1971 

Lund 

1971 

! 

Mountain  Spring  Peak 

1972 

Observation  Knoll 

1971 

Pinto  Spring 

1971 

Steamboat  Mountain 

1971 

Steamboat  Mountain  SW 

1971 

The  Tetons 

1971 

Zane 

1972 
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GRID  CELL 

USGS  QUADRANGLE 

PUBLISHED  MAP 

NUMBER 

NAME 

DATE  SCALE 

48 

Antelope  Peak 

1978 

Avon  SE 

1978 

Beryl  Junction 

1972 

Clark  Farm 

1972 

Desert  Mound 

1978 

Enterprise 

1972 

Hebron 

1972 

Heist 

19T2 

Modena 

1972 

Mount  Escalante 

1972 

Newcastle 

1972 

Page  Ranch 

1978 

Pinon  Point 

1972 

Pinto 

1972 

Silver  Peak 

1978 

Stoddard  Mountain 

1978 

Water  Creek  Canyon 

1972 

Tale  Crossing 

1971 

49 

Beaver  Dam  Mountains  NE  1955  I 

Central  East 

1972  1 

Central  West 

.  1972  1 

Cedar  City 

1953-71 

*»  1 

Gold  Strike 

1972  1 

Gunlock 

1972  1 

Hurricane 

1954 

*  1 

Maple  Ridge 

1972  1 

Montogua 

1972  I 

New  Harmony 

1957 

* 

Saddle  Mountain 

1972  1 

St.  George 

1957 

* 

Veyo 

1972 

SO 

Camels  Back  Ridge  NE 

1955 

Camels  Back  Ridge  NW 

1954 

Deseret  Peak 

1955 

* 

Dugway  Proving  Ground 

NE  1954 

Dugway  Proving  Ground 

NW  1954 

Davis  Knolls 

1955 

Hickman  Knolls 

1973 

Onoqui  Mountains  South 

1971 

Tabbys  Peak 

1955 

Tabbys  Peak  SE 

1955 

Tabbys  Peak  SW 

1955 

Wig  Mountain 

1955 

Wig  Mountain  NE 

1955 

Wig  Mountain  NW 

1954 

Wig  Mountain  SW 

1954 

51 

Camel  Back  Ridge  SW 

1955 

Coyote  Springs 

1955 

Desert  Mountain  Pass 

1971 

Dugway  Pass 

1953 

Dugway  Proving  Ground 

SE  1954 

Dugway  Proving  Ground 

SW  1954 

Dugway  Range  NE 

1953 

Dugway  Range  NW 

1953 

Dugway  Ranqe 

1953 

*  1 

Erickson  Knoll 

1971  1 

Erickson  Wash  SW 

1971  1 

Dugway  Range 

1953 

* 

Erickson  Knoll 

1971 

Erickson  Wash  SW 

1971 

Indian  Peaks 

1955 

Indian  Springs 

1955 

Keg  Mountain  Ranch 

1971 

Keg  Pass 

1971 

Lookout  Pass 

1971 

Simpson  Springs 

9155 

Table  Mountain 

1955 

EsErtec 
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GRID  CELL 

USGS  QUADRANGLE 

PUBLISHED  MAP 

NUMBER 

NAME 

DATE  SCALE 

52 

Baker  Hot  Springs 

1971 

Crater  Bench  Reservoir 

1971 

Delta 

.1953-72  « 

Desert  Mountain  Reservoir  1971  1 

Drum  Mountains  Well 

1971 

Fumarole  Butte 

1971 

Little  Drum  Pass 

1972 

Picture  Rock  Hills 

1971 

Rain  Lake 

1971 

Smelter  Knolls  West 

1971 

Smelter  Knolls  EAst 

1971 

The  Hogback 

1971 

Topaz 

1953  * 

Whirlwind  Valley  NW 

1972 

53 

Clay  Knolls 

1971 

Clear  Lake 

1971 

Crafts  Lake 

1971 

Delta 

1978  * 

Long  Ridge 

1972 

Long  Ridge  Reservoir 

1972 

Long  Ridge  SE 

1972 

Long  Ridge  SW 

1972 

Neels 

1971 

Pa van t  Butte  North 

1971 

Pavant  Butte  South 

1971 

Pot  Mountain 

1971 

Red  Knolls 

1972 

Red  Pass 

1971 

Rocky  Knoll 

1971 

Sunstone  Knoll 

1971 

Whirlwind  Valley  SW 

1972 

54 

Antelope  Spring 

1973 

Beaver  Lake  Mountains 

1978 

Black  Rock 

1973 

Bordon 

1973 

Candland  Spring 

1973 

Cat  Canyon 

1973 

Cave  Fort 

1978 

*  1 

Cruz 

1973 

Headlight  Mountain 

1972 

Needle  Point 

1972 

Sevier  Lake  NE 

1972 

Sevier  Lake  SW 

1972 

Tabernacle  Hill 

1962  * 

55 

Adamsville 

1958  » 

Beaver 

1958  • 

Beaver  Lake  Mountains 

1978  * 

Cave  Canyon 

1976 

Cave  Fort 

1978  • 

Milford 

1958  * 

Milford 

1970 

Milford  Flat 

1978 

Pinnacle  Pass 

1973 

Ranch  Canyon 

1976 

( 

Read 

1973 

56 

Buckhorn  Flat 

1971 

Burnt  Peak 

1971 

Cottonwood  Mountain 

1971 

Enoch  NE 

1978 

Enoch  NW 

1978 

Greenville  Bench 

1971 

Kane  Canyon 

1971 

Little  Creek  Peak 

1971 

Minersville 

1958 

* 

Minersville 

1978 

Ninemile  Knoll 

1978 

Paragonah 

1971 

Parowan  Gap 

1971 

Thermo 

1958 

• 

EsErtec 
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USGS  QUADRANGLE 

PUBLISHED  MAP  1 
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NAME 

DATE  SCALZ  | 

57 

Cedar  Breaks 

1958 

Cedar  City 

1978 

Cedar  City  NW 

1978 

Cedar  Mountain 

1979 

Enoch 

1978 

Fivemile  Ridge 

1971 

Kanarraville 

1978 

Panguitch  Lake 

1958 

Parowan 

1971 

Red  Creek  Reservoir 

1971 

Summit 

1971 

The  Three  Peaks 

1978 

58 

Allens  Ranch 

1948 

Boulter  Peak 

1969 

Cherry  Creek 

1963 

Dutch  Peak 

1963 

Eureka 

1975 

Goshen 

1979 

Goshen  Valley  North 

1975 

Lofgreen 

1971 

Maple  Peak 

1963 

58 

McIntyre 

1954 

Mona 

1979 

Sabie  Mountain 

.  1963 

Santaguin 

1979 

Slate  Jack  Canyon 

1979 

Tintic  Junction 

1975 

Tintic  Mountain 

1975 

Vernon 

1971 

West  Mountain 

1975 

59 

Champlin  Peak 

1967 

Chriss  Canyon 

1965 

Purner  Ridge 

1967 

Jericho 

1967 

Lynndyl 

1978 

Nephi 

1951 

Oak  City 

1951 

Sage  Valley 

1967 

Scipio  North 

1952 

Skinner  Peaks 

1965 

60 

Coffee  Peak 

1969 

Gunnison 

1966 

Hayes  Canyon 

1966 

Hells  Kitchen  Canyon  SE  1965 

Hells  Kitchen  Canyon  SW  1965 

Holden 

1962 

Holden 

1978 

Oak  City 

1951 

• 

Red mond 

1966 

Redmond  Canyon 

1966 

Scipio  Lake 

1969 

Scipio  North 

1952 

ft 

1 

Scipio  Pass 

1969 

Scipio  South 

1969 

The  Sink 

1962 

61 

Aurora 

1966 

Boobe  Hole  Reservoir 

1968 

Filmore 

1962 

ft 

Filmore 

1961 

Meadow 

1960 

Monroe 

1978 

ft 

Mt.  Catherine 

1961 

Rex  Reservoir 

1966 

Richf ield 

1978 

ft 

Sal  ina 

1966 

Sevier 

1978 

Sigurd 

1966 

Water  Creek  Canyon 

1960 

SErtec 
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SCALE 

62 

Abes  Knoll 

1969 

Burrville 

1968 

Delano  Peak 

.  1937 

* 

Greenwich 

1969 

Jakes  Knoll 

1969 

Koosharem 

1968 

Harysvale 

1978 

* 

Monroe 

1978 

* 

Parker  Knoll 

1969 

Sevier 

1978 

* 

GRID 

CELL  NUMBER 

ERTEC  AIRBORNE  SYSTEMS 

TOPOGRAPHIC  BASE  MAPS 
(1:62,500) 

DATE 

18 

Garden/Coal ,  Penoyer 

1978 

19 

Garden/Coal,  Penoyer,  Railroad 

1978 

26 

Garden/Coal 

1978 

27 

Garden/Coal 

1978 

33 

West  Snake  Valley 

1978 

34 

West  Snake  Valley 

1978 
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APPENDIX  D 


LAYOUT  CHECK  LIST 


SHELTER  LAYOUT  REVIEW  CHECKLIST 


VALLEY _  STATE  _ VERSION _ 

NUMBER  OF  CLUSTERS  _  DATE  OF  REVIEW  _ 

LAYOUT  TABULATION  TOTAL 

FACILITIES 

EXTRA  PRIMARY  SITES  _ 

EXTRA  BACKFILL  SITES  _ 

CLUSTERS  _ 

CMFs  _ 

RSS  s  _ 

BARRIERS  _ 

CRITERIA  FEET 

MINIMUM  DISTANCE  FROM  THE  SHELTER  TO  THE  TRUNK  ROAD  _ 

MINIMUM  OISTANCE  FROM  THE  SHELTER  TO  THE  DTN  _ 

MINIMUM  SPACING  BETWEEN  SHELTERS  _ 

MEAN  AVERAGE  SPACING  BETWEEN  SHELTERS  _ 

MAXIMUM  SPACING  BETWEEN  SHELTERS  _ 

NOTE:  FOR  SPACING  AND  ORIENTATION  DATA,  SEE  PROGRAM  PRINTOUT. 

DTN  ROAD  (INDICATE  YES  OR  NO) 

DOES  THE  DTN  CONNECT  TO  ALL  CLUSTERS?  _ 

DOES  THE  DTN  CONNECT  TO  ADJOINING  VALLEYS  THROUGH  AN 

APPROPRIATE  PASS  ROUTE?  _ 

LAYOUT  AUTHORIZATION _  DATE _ 

FINAL  AUTHORIZATION  _  DATE _ 

DATE  SENT  TO  GRAPHICS  _ 


< 

> 


< 


co 


> 

-* 

m 


O 

2 
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SHELTER  LAYOUT  REVIEW  CHECKLIST 


NUMBER  OF  CLUSTERS  . 


DATE  OF  REVIEW. 


INSTRUCTIONS.  CIRCLE  CODE  NUMBER  AND  SEE  SUPPLEMENTARY  SHEET  FOR  SHELTERS  AFFECTED. 

GEOTECHNICAL  CRITERIA  CODE 

EXCLUSIONS 

AREAS  OF  OUTCROPPING  ROCK  OR  SHALLOW  ROCK  1 

AREAS  OF  SURFACE  SLOPE  GREATER  THAN  10%  2 

AREAS  OF  STANDING  WATER,  SWAMPS  OR  PERENNIAL  STREAMS  « 

AREAS  WHERE  DEPTH  TO  ROCK  IS  LESS  THAN  50  FEET  5 

AREAS  WHERE  DEPTH  TO  WATER  IS  LESS  THAN  50  FEET  6 

AREAS  OF  ACTIVE  PLAYA  8 

CONSIDERATIONS 

AREAS  OF  ADVERSE  TERRAIN  3 

AREAS  OF  FAULT  RUPTURE  HAZARD  7 

AREAS  OF  POTENTIAL  SHEET  WASH  HAZARD  9 

AREAS  OF  SURFACE  SLOPE  GREATER  THAN  5%  Y 

OTHER  CONSIDERATIONS  10 

«.  DUNES  10A 

b.  DESICCATION  CRACKS  106 

c.  TUFA  TOWER  IOC 

d.  BOULDER  FIELOS  100 

GEOTECHNICAL  AUTHORIZATION  _  ■ ,  -  DATE  _ 

FAULTS  AUTHORIZATION _  DATE  _ 

NON  GEOTECHNICAL  CRITERIA  CODE 

EXCLUSIONS 

WILDERNESS  AREAS  11 

COE  RECOMMENDED  EXCLUSIONS  12 

HIGH  POTENTIAL  MINERAL  RESOURCE  AREAS  12A 

CONSIDERATIONS 

STATE  LAND  13 

PRIVATE  LAND  14 

PAJENTEO  MINING  CLAIMS  '  IS 

MATERIAL  SITES  16 

OTI  -.R  CONSIDERATIONS  17 

a.  WILDERNESS  AREA  UNOER  APPEAL  I7A 

NON  GEOTECHNICAL  AUTHORIZATION  _  DATE  _____ 
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PROGRAMMATIC  MEMORANDUM  OF  AGREEMENT  REQUIREMENTS 

A  Programmatic  Memorandum  of  Agreement  (PMOA)  is  a  plan  exe¬ 
cuted  by  The  Advisory  Council  on  Historic  Preservation  with 
agencies  involved  in  large-scale  projects  to  cover  cultural 
resources  data  recovery  methods.  It  also  outlines  consultation 
methods  which  establish  how  the  agencies  involved  and  the  State 
Historic  Preservation  Officer  will  be  involved  in  the  decision¬ 
making  process  regarding  cultural  resources. 

For  the  MX  project,  a  PMOA  was  developed  among  the  Advisory 
Council,  the  Air  Force,  the  Bureau  of  Land  Management,  and  the 
State  Historic  Preservation  Offices  involved.  A  management 
plan  for  the  implementation  of  the  PMOA  was  also  produced.  The 
PMOA  was  based  on  a  set  of  historic  preservation  laws  and  the 
Native  American  Religious  Freedom  Act. 

Several  stipulations  were  included  in  the  PMOA.  Throughout  the 
implementation  of  the  PMOA,  the  Air  Force  and  its  contractors 
were  to  consult  with  State  Historic  Preservation  and  State  BLM 
offices  to  obtain  comments  on  proposed  scopes  of  work  and  study 

i 

products.  The  Air  Force  was  directed  to  provide  an  initial 
study  plan  and  schedule  to  guide  work  under  the  PMOA.  This 
work  included  developing  research  designs  to  guide  background 
research  and  field  survey  in  all  of  the  cultural  resources 
disciplines.  The  stipulations  called  for  two  stages  of  field 
work;  the  first,  a  preliminary  study  of  sample  areas  during 
initial  environmental  analyses  of  the  potential  impact  areas, 
to  predict  when  adverse  effects  upon  cultural  resources  would 


Ertec 
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be  likely.  The  second  stage  involved  intensive  survey  of  all 
locations  where  adverse  effects  wouTd  be  likely  in  the  vicinity 
of  project  facilities. 

The  Air  Force  was  directed  to  avoid  adverse  effects  where 
possible  through  facility  design,  by  relocating  existing  facil¬ 
ities,  or  other  means.  The  stipulations  also  specified,  pur¬ 
suant  to  the  American  Indian  Religious  Freedom  Act  of  1978, 
consultation  with  groups  that  have  cultural  ties  to  the  study 
area  to  identify  locations  and  issues  of  concern  to  them, 
resolve  conflicts,  and  to  consider  the  concerns  during  imple¬ 
mentation  of  the  PMOA  and  design  and  construction  of  the 
project. 

Ertec's  siting  study  of  the  IOC  valleys  fell  under  the  second 
stage  of  PMOA  field  work,  involving  background  research  and 
intensive  survey  of  locations  where  cultural  resources  might  be 
adversely  affected  by  project  facilities.  This  study  was 
designed  to  provide  background  information  and  field  survey 
results  for  facility  location  in  Dry  Lake,  Pine,  and  Wah  Wah 
valleys  and  afford  an  opportunity  for  altering  the  siting 
layout  to  mitigate  adverse  effects  to  significant  resources. 
Thus,  the  IOC  study  was  to  follow  development  of  the  overall 
PMOA  implementation  plan  and  schedule,  discipline  research 
designs  and  initial  field  sampling  studies.  As  a  result  of 
compressed  project  schedules,  the  IOC  study  was  undertaken 
before  some  other  PMOA  tasks  were  finished,  limiting  the  effec¬ 
tiveness  of  the  IOC  study,  as  discussed  in  the  body  of  this 
report . 
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The  primary  authorities  on  which  the  siting  process  was  based 
and  those  which  provided  the  inpetus  for  the  PMOA  included  the 
National  Historic  Preservation  Act  of  1966  (16  U.S.C.  Sec.  47f, 
as  amended  90  Stat.  1320),  Executive  Order  11593,  and  the 
American  Indian  Religious  Freedom  Act  of  1978.  These  and  other 
complementary  authorities  including  the  Antiquities  Act  of 
1906,  the  Historic  Sites  Act  of  1935,  the  National  Environmen¬ 
tal  Policy  Act  of  1969,  the  Archeological  and  Historic  Preser¬ 
vation  Act  of  1974,  and  the  Archeological  Resources  Protection 
Act  of  1979  are  implemented  by  the  Advisory  Council  on  Historic 
Preservation  in  "Procedures  for  the  Protection  of  Historic  and 
Cultural  Properties"  (36  CFR  Part  800). 

The  National  Historic  Preservation  Act  established  the  National 
Register  of  Historic  Places,  committed  the  federal  government 
to  identifying  significant  historic  properties,  and  directed 
federal  agencies  to  consult  with  the  Advisory  Council  before 
adversely  affecting  a  National  Register  property.  Executive 
Order  11593  directed  federal  agencies  to  identify  and  nominate 
historic  properties  to  the  National  Register  and  avoid  unnec¬ 
essarily  damaging  those  that  might  be  eligible. 

The  Antiquities  Act  of  1906  established  the  initial  federal 
concern  for  archaeological  and  historical  remains  and  is  used 
to  control  work  on  federal  lands  through  a  permitting  process. 
The  Historic  Sites  Act  of  1935  gave  the  Secretary  of  the 
Interior  the  power  and  responsibility  to  undertake  a  variety  of 
activities  for  historic  preservation. 
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The  National  Environmental  Policy  Act  of  1969  requires  federal 
agencies  to  consider  the  impacts  of  their  activities  on 
cultural  resources  during  planning.  The  Archeological  and 
Historic  Preservation  Act  of  1974  empowers  agencies  to  under¬ 
take  recovery  of  scientific  data  to  mitigate  impacts  on  signif¬ 
icant  historic  properties.  The  Archeological  Resources 
Protection  Act  of  1979  provides  for  adequate  criminal  penalties 
for  those  convicted  of  destroying  antiquities  and  the  promotion 
of  greater  public  involvement  in  the  cultural  resources  per¬ 
mitting  procedure. 


The  procedures  outlined  in  36  CPR  Part  800  coordinate  implemen¬ 
tation  of  all  these  authorities  as  follows: 

o  An  agency  identifies  historic  properties  in  the  impact  area 
of  its  undertaking  and  consults  with  the  State  Historic 
Preservation  Officer  (SHPO)  to  determine  whether  the  proper¬ 
ties  may  qualify  for  the  National  Register. 

o  If  the  properties  qualify,  the  agency  must  determine  whether 
the  undertaking  will  affect  them  and  if  the  effects  will  be 
adverse . 

o  If  the  properties  are  eligible,  the  agency  requests  comments 
by  the  Advisory  Council  on  Historic  Preservation  which  is 
aimed  at  bringing  an  agreement  among  the  agency,  the  coun¬ 
cil,  and  the  SHPO  about  avoiding  or  mitigating  impact. 


SErtec 


E-TR-58-I 


t 


y 


t 


APPENDIX  F 
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1 . 1  REGIONAL  STUDIES  FOR  VALLEY  CLUSTERING 


Items  1  through  13  will  be  examined  under  each  o£  the  following 
conditions: 

A.  Horizontal  shelters  -  2/3  hex,  5200-foot  spacing,  50  feet  to 
both  rock  and  water. 

,B.  Horizontal  shelters  -  full  hex,  5200-foot  spacing,  50  feet 
to  both  rock  and  water. 

C.  Vertical  shelters  -  2/3  hex,  5200-foot  spacing,  150  feet  to 
both  rock  and  water. 

D.  Vertical  shelters  -  full  hex,  5200-foot  spacing,  150  feet  to 
both  rock  and  water. 

E.  Horizontal  shelters  -  23:1  clustered  will  be  examined  for 
case  7  through  12  using  Ertec's  May  15  numbers. 

1.  Find  the  most  compact  system  using  4600  shelters  and  15 
percent  -  Coyoce  i-iOtt. 

2.  Find  the  most  compact  system  using  4600  shelters  and  15 
percent  -  Milford  NOB. 

3.  Repeat  #1,  but  avoid  all  MOAs  and  Restricted  Areas. 

4.  Repeat  <2,  but  avoid  all  MOAs  and  Restricted  Areas. 

5.  Repeat  #1,  but  avoid  the  Delamar/Pahroc  valleys. 

6.  Repeat  12,  but  avoid  the  Delamar/Pahroc  valleys. 

7.  Best  2300  shelters  and  15  percent  -  Coyote  MOB. 

8.  Best  2300  shelters  and  15  percent  -  Milford  MOB. 

9.  Repeat  #7,  but  avoid  all  MOAs  and  Restricted  Areas. 

10.  Repeat  18,  but  avoid  all  MOAs  and  Restricted  Areas. 

11.  Repeat  #7,  but  avoid  the  Delamar/Pahroc  valleys. 

12.  Repeat  #8,  but  avoid  the  Delamar/Pahroc  valleys. 

13.  Repeat  I's  1,  3,  5,  7,  9,  and  11  for  Nevada  only. 

14.  Best  1150  shelters  and  15  percent  -  Coyote  MOB. 

15.  Best  1150  shelters  and  15  percent  -  Milford  MOB. 

16.  Repeat  #14,  but  avoid  all  MOAs  and  Restricted  Areas. 

17.  Repeat  #15,  but  avoid  all  MOAs  and  Restricted  Areas. 

18.  Repeat  #14,  but  avoid  Delamar/Pahroc  valleys. 

19.  Repeat  #15,  but  avoid  Delamar/Pahroc  valleys. 

20.  Repeat  Is  14,  16,  and  18  for  Nevada  only. 

o  TRW  numbers  will  be  used  for  A  (1-13) 

B  (1-13)  ■  A  x  1.5 
C  (1-13) 

D  (1-13) 

o  Ertec  cluster  numbers  will  be  used  for  cases  E  (7-12). 
o  Cases  A-D  (7,  9,  11)  -  One  ASC  will  be  at  "ilfnrd. 
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TABLE  1 

AVAILABLE  SHELTER 


VALLEY  CLUSTERING,  5200' SPACING  23:1  CLUSTERING 

50  TO  ROCK 

50' TO  ROCK  AND  WATER  t50‘  TO  ROCK  AND  WATER  AND  WATER 


UTAH 

OPTION  A 
2/3  HEX 

OPTION  8 
FULL  HEX 

OPTION  C 
2/3  HEX 

OPTION  D 
FULL  HEX 

OPTION  E 
2/3HEX 

Dug way 

132 

198 

114 

17! 

115 

Pish  Springs  Flat 

99 

148 

50 

75 

46 

Pine 

249 

374 

242 

363 

115 

Sevier  Desert 

142 

213 

62 

93 

46 

Sevier  Lake 

70 

105 

57 

86 

23 

Snake 

650 

975 

390 

585 

437 

Tule 

367 

550 

198 

297 

230 

Wah  Wah 

213 

3l0 

175 

263 

115 

Whirlwind 

291 

436 

215 

322 

276 

Utah  Subtotal 

2.213 

3,319 

1,503 

2,255 

1,403 

NEVADA 

Antelope 

125 

188 

51 

76 

92 

Big  Sand  Springs 

70 

105 

57 

86 

69 

Big  Smoky 

430 

645 

189 

284 

230 

Butte 

293 

440 

264 

396 

207 

Cave 

79 

118 

70 

105 

69 

Coal 

219 

328 

201 

302 

138 

Delamar/Pahroc 

170 

2S5 

138 

207 

138 

Dry  Lake 

284 

426 

267 

400 

230 

Garden 

161 

242 

126 

189 

138 

Hamlin 

333 

500 

186 

279 

230 

Hot  Creek 

167 

250 

99 

146 

138 

Jakes 

89 

134 

83 

124 

69 

Kobeh 

15C 

225 

8 

12 

115 

Lake 

191 

296 

94 

141 

161 

Little  Smoky 

195 

292 

137 

206 

92 

Long 

125 

188 

80 

120 

92 

Monitor 

276 

414 

83 

124 

138 

Muleshoe 

81 

122 

69 

104 

69 

Newark 

177 

266 

96 

144 

115 

Penoyer 

212 

318 

146 

219 

115 

Railroad 

455 

682 

273 

410 

299 

Ralston 

312 

468 

256 

384 

207 

Reveille 

91 

136 

74 

111 

69 

Spring 

121 

182 

68 

102 

92 

Stone  Cabin 

331 

496 

159 

238 

184 

White  River 

398 

597 

191 

286 

276 

Nevada  Subtotal 

5,535 

8,303 

3,465 

5,197 

3,772 

TOTAL 

7,748 

11,622 

4,968 

7,452 

5,175 
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NUMBER  OF 

TABLE  2 

DATA  MATRIX 

PAGE  1  OF  3 

NUMBER  OF 

NUMBER  OF 

DTN  LENGTH 

OPTION 

SHELTERS 

VALLEYS 

AS  Cl 

(Statute  miles) 

A1 

5332 

21 

3 

540 

B1 

5370 

16 

2 

373 

Cl 

4968 

35 

4 

927 

D1 

5481 

23 

3 

538 

A2 

5324 

24 

3 

B2 

5324 

15 

2 

C2 

4968 

35 

4 

D2 

5332 

24 

3 

A3 

*803 

21 

3 

B3 

5303 

20 

2 

C3 

2976 

27 

3 

03 

4464 

27 

3 

A4 

4885 

27 

3 

B4 

5303 

20 

2 

C4 

2976 

27 

3 

D4 

4464 

27 

3 

A5 

5365 

22 

3 

B5 

5549 

15 

2 

C5 

4830 

34 

4 

05 

5306 

22 

3 

A6 

5333 

24 

3 

B6 

5351 

16 

2 

C6 

4830 

34 

4 

06 

5327 

23 

3 

A13-1 

5321 

25 

3 

B13-1 

5392 

17 

2 

C 1  3-1 

3395 

26 

3 

D13-1 

5092 

26 

3 

A13-3 

4601 

25 

3 

B 1 3-3 

5368 

20 

2 

Cl  3-3 

2747 

25 

3 

013-3. 

4120 

25 

3 

A13-5 

5240 

25 

3 

B13-5 

5336 

16 

2 

Cl  3-5 

3257 

25 

3 

Bl  3-5 

4885 

25 

3 

A7 

2690 

14 

2 

277 

B7 

2661 

9 

2 

198 

C7 

2633 

19 

3 

350 

D7 

2650 

13 

2 

252 

E7 

2346 

18 

2 

546 

A8 

2833 

11 

2 

B8 

2719 

5 

1 

C8 

2646 

17 

2 
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TABLE  2 
DATA  MATRIX 
PAGE  2  OF  3 


OPTION 

NUMBER  OF 

number  of 

NUMBER  OF  DTN  LENGTH 

SHELTERS 

VALLEYS 

ASCs  (Statute  milts) 

D8 

2639 

10 

2 

E8 

2300 

14 

2 

A9 

2644 

17 

2 

B9 

2635 

13 

2 

C9 

2678 

21 

3 

D9 

2650 

16 

2 

E9 

2323 

18 

2 

A 1 0 

2640 

17 

2 

310 

2,0  O  3 

11 

» 

CIO 

2678 

21 

3 

DIO 

2892 

17 

2 

E 1 0 

2323 

18 

2 

A1 1 

2726 

14 

2 

B1  1 

2734 

9 

2 

Cl  1 

2711 

19 

3 

Dll 

2720 

12 

2 

Ell 

2300 

19 

2 

A 1  2 

2833 

11 

2 

B 1 2 

2719 

5 

1 

C 1  2 

2654 

17 

2 

D 1  2 

2639 

10 

2 

E12 

2300 

14 

2 

A13-7 

2645 

14 

2 

B13-7 

2669 

10 

1 

Cl  3-7 

2644 

20 

2 

D13-7 

2659 

14 

1 

E 1 3-7 

2346 

16 

2 

A13-9 

2786 

16 

2 

B13-9 

2633 

12 

1 

C 1  3-9 

26  56 

23 

3 

D 1 3-9 

2668 

16 

2 

El  3-9 

2300 

19 

2 

A13-11 

2683 

14 

2 

B13-1  1 

2732 

10 

1 

Cl  3-1  1 

2688 

19 

3 

D13-1  1 

2667 

14 

1 

E13-1  1 

2346 

16 

2 

A 1  4 

1392 

7 

1 

167 

B 1  4 

1529 

5 

1 

138 

C 1 4 

1346 

10 

1 

216 

D14 

1392 

6 

1 

150 

A15 

1339 

8 

1 

BIS 

1329 

6 

1 

CIS 

1337 

8 

1 
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TABLE  2 
DATA  MATRIX 
PAGE  3  OF  3 


OPTION 

NUMBER  OF 

NUMBER  OF 

NUMBER  OF 

SHELTERS 

VALLEYS 

ASCt 

D15 

1323 

7 

1 

A16 

1357 

9 

1 

B1 6 

1339 

7 

1 

Cl  6 

1380 

15 

1 

016 

1316 

9 

1 

A17 

1324 

9 

1 

B 1 7 

1328 

6 

1 

Cl  7 

1324 

14 

2 

Dl  7 

1448 

9 

1 

A18 

1354 

7 

1 

B18 

1392 

5 

1 

C 1 8 

1354 

10 

1 

Dl  8 

1404 

6 

1 

A19 

*1339 

8 

1 

Bl  9 

1329 

6 

1 

Cl  9 

1337 

8 

1 

Dl  9 

1323 

7 

1 

A20-14 

1392 

7 

1 

B20-1 4 

1529 

5 

1 

C20-14 

1422 
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FOREWORD 


To  ensure  permanent  recording  of  the  location  of  original  land 
survey  monuments,  the  U.S.  Coast  and  Geodetic  Survey  worked  out 
a  system  of  plane  coordinates  for  each  state  that  are  tied  to 
locations  in  the  national  geodetic  survey  system.  Nevada  is 
divided  into  three  state  plane  zones;  west,  central,  and  east. 
These  zones  are  coincident  with  county  boundaries  but  not  all 
county  boundaries  are  zone  delineations.  Dry  lake  Valley  lies 
in  Lincoln  County  which  is  in  the  east  zone  of  the  Nevada  state 
plane  coordinate  system.  Utah  is  divided  into  three  state 
plane  zones;  north,  central,  and  south.  These  zones  are  coin¬ 
cident  with  county  boundaries  but  not  all  county  boundaries  are 
zone  delineations.  Pine  and  Wah  Wah  valleys  are  both  divided 
by  the  county  line  between  Millard  and  Beaver  counties  and  thus 
are  in  two  state  plane  zones,  central  and  south. 

The  format  used  on  the  following  pages  shows  one  cluster  per 
page  if  the  cluster  lies  totally  in  one  state  plane  zone.  If 
the  cluster  crosses  the  zone  boundary,  one  page  for  each  zone 
is  given.  The  Cluster  Maintenance  Facilities  (CMFs)  are  shown 
together  by  zone  on  a  separate  page. 

Bearings  are  given  relative  to  state  plane  grid  North.  Dis¬ 
tances  shown  are  ground  level  in  feet  without  corrections  for 
terrain.  Monuments  were  recovered  for  about  one  percent  of  the 
section  corners  used.  It  is  not  the  intent  of  these  descrip¬ 
tions  to  establish  or  imply  that  section  corners  are  in  exist¬ 
ence  or  are  known  to  be  in  existence  or  that  they  should  be 
located  as  indicated  on  the  accompanying  "E"  sized,  1:62,500 
scale  maps. 

Cadastral  data  shown  on  the  accompanying  tabular  descriptions 
are  based  upon  calculation  and/or  completion  from  record  and 
are  not  the  result  of  a  retracement  survey. 

Siting  requirements  can  be  found  in  the  BMO/AFRCE-MX  6  June 
1980  memorandum  and  subsequent  baseline  changes  and  AFRCE-MX 
directives. 
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MX  SITING  PROJECT 


Area  of  each  parcel  Is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  Zone 
Distances  shown  are  ground  level  In  feet. 
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Area  of  each  parcel  la  2,49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  Zone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  each  parcel  la  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  Zone 
Distances  shown  are  ground  level  In  feet. 


MX  SITING  PROJECT 


Area  of  each  parcel  Is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  Zone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  each  parcel  is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  lone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  each  parcel  la  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  Zone 
Distances  shown  are  ground  level  In  feet. 


Area  of  each  parcel  is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,, East  Zone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  each  parcel  is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  Zone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  each  parcel  is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  Zone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  each  parcel  Is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Nevada  State  Plane  Coordinate  System,  Grid  North,  East  Zone 
Distances  show>  are  ground  level  in  feet. 
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Area  o£  each  parcel  la  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Utah  State  Plane  Coordinate  Systea,  Grid  North,  South  Zone 
Distances  shown  are  ground  level  In  feet. 
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Area  of  each  parcel  la  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Utah  State  Plane  Coordinate  Systea,  Grid  North,  South  Zone 
Distances  shown  are  ground  level  in  feet. 
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Ares  of  each  parcel  la  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Utah  State  Plane  Coordinate  System,  Grid  North,  Central  Zone 
Distances  shown  are  ground  level  In  feet. 


Area  of  each  parcel  ia  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Utah  state  Plane  Coordinate  Systea,  Grid  North,  South  tone 
Distances  shown  are  ground  level  In  feet. 
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Area  of  each  parcel  is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Utah  State  Plane  Coordinate  System,  Grid  North,  South  Zone 
Distances  shown  are  ground  level  in  feet. 


Area  of  each  parcel  is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Utah  State  Plane  Coordinate  System,  Grid  North,  South  lone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  each  parcel  is  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Utah  state  Plane  Coordinate  System,  Grid  North,  South  Zone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  each  parcel  la  2.49  acres,  more  or  less. 

Bearings  shown  are  on  the  Utah  State  Plane  Coordinate  System,  Grid  North,  South  Zone 
Distances  shown  are  ground  level  in  feet. 
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Area  of  oach  parcel  la  2.49  acres,  sore  or  less. 

Bearings  shown  are  on  the  Utah  State  Plane  Coordinate  Syataa,  Grid  North,  Central  lone 
Distances  shorn  are  ground  level  In  feet. 


Area  of  each  parcel  la  1.25  acraa,  aorc  or  leas. 

Bearings  shorn  are  on  the  otah  State  Plane  Coordinate  Syscen,  Grid  north.  Central  lone 
Distances  shown  are  ground  level  In  feet. 
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ATTACHMENT  \£ 


<L 


NOTES:  1»  T.P.B. -TRUE  POINT  OF  BEGINNING,  -  CENTER  LINE,  t  -PROPERTY 
LINE. 

3)  EACH  PARCEL  IS  SURROUNDED  BY  A  PENCE.  LOCATED  ON  PROPERTY  LINE 
DEFINED  BY  THE  DODECAGON  SHOWN  ABOVE.  THE  DIMENSIONS 
(DISTANCES)  OP  THE  DODECAGON  ARE  IDENTICAL  FOR  ALL  LOCATIONS. 

3)  THE  BEARING  OF  EACH  TANGENT  ON  PROPERTY  LINE  IS  NOT  SHOWN. 

THE  BEARING  OF  EACH  TANGENT  IS  VARIABLE  FOR  EACH  SHELTER. 

4)  THE  TABULATED  DATA  DEFINES  THE  BEARING  OF  EACH  <L  FOR  EACH  PARCEL. 


HORIZONTAL  SHELTER  SITE  SKETCH 
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ATTACHMENT  2 


NOTES: 


i^i^i 


PERIMETER  1980  FT. 
AREA  185,000  SO.  FT. 


T.P.B.  -  TRUE  POINT  OP  BEGINNING, «.  -  CENTER  UNE,  t  -  PROPERTY 
LINE. 

EACH  PARCEL  IS  SURROUNDED  BY  A  PENCE,  LOCATED  ON  PROPERTY  LINE 
DEFINED  BY  THE  RECTANGLE  SHOWN  ABOVE.  THE  DIMENSIONS 
(DISTANCES)  OF  THl!  RECTANGLE  ARE  IDENTICAL  FOR  ALL  LOCATIONS. 

TH'  'EARING  OF  F'  H  TANGENT  ON  PROPERTY  LINE  IS  NOT  SHOWN. 

TH‘  BARING  O'  .CH  TANGENT  IS  VARIABLE  FOR  EACH  CMP. 

THETA*'  >  Tk  3ATA  DEFINES  THE  BEARING  OP  EACH  FOR  EACH  PARCEL. 
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APPENDIX  H 

STATE  SITING  REVIEW  FIELD  TRIP 
SNAKE  AND  TULE  VALLEYS  -  20  August  1981 
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DEPARTMENT  OF  THE  AIR  FORCE 

RCSIONAL  CIVIL  ENGINEER  •  MX  (APESC) 
NORTON  AIR  PORCE  BASE.  CA  93409 


2,8  AUG  1981 


$u«jfci  Trip  Report  (Snake  and  Tule  Valleys  -  20  August  1981) 
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1.  On  19  and  20  August  1981,  the  following  individuals  traveled  to  Snake 
and  Tule  Valleys  in  Utah: 


AFRCE-MX/DEVC 
TRW  (Siting) 

ERTEC  Western  (Siting  Manager) 
ERTEC  Western  (Geographer) 

ERTEC  Northwest  (Botanist) 

HDR  (Wildlife  Biologist) 

2.  The  trip  was  planned  in  response  to  specific  concerns  raised  by  the 
Utah  M-X  Coordinating  Office  regarding  proposed  shelter  sitings  in  Snake 
Valley  and  the  proposed  Area  Support  Center  (ASC)  location  in  Tule  Valley. 
Dr.  Paul  Cox  (Utah  M-X  Coordinating  Office)  had  made  field  trips  to  these 
valleys  in  July  and  August.  The  first  of  these  field  trips  resulted  in  a 
letter  from  the  Utah  M-X  Coordinating  Office  (31  July  1981)  in  which 
Dr.  Cox  expressed  concerns  about  the  environmental  sensitivities  at  Skunk 
Springs  which  is  two  miles  from  the  proposed  Tule  Area  Support  Center  and 
at  Painter  Springs  which  is  12  miles  away.  The  letter  concluded  that  the 
Air  Force  surveys  failed  to  reveal  the  significance  of  these  features, 
thereby’ invalidating  the  M-X  siting  methodology.  Dr.  Cox's  second  .field 
trip  to  Snake  Valley  raised  the  concern  that  proposed  shelter  sites 
(as  shown  in  the  15  May  1981  shelter  layouts)  had  placed  shelters  on 
several  parcels  of  Irrigated  farmland  and  on  the  West  Desert  High  School; 
further  proof  of  the  inadequacy  of  the  siting  methodology.  After  several 
phone  conversations  regarding  the  proposed  sitings  we  agreed  that  an  over¬ 
flight  of  Snake  and  Tule  Valleys  followed  by  a  ground  tour  would  enable  us 
to  help  resolve  the  concerns  raised  by  Dr.  Cox. 


Major  Michael  Elliott 

Bob  Star on 

Fred  Snyder 

Edd  Joy 

Jerry  Thiem 

Rosie  Thompson 


3.  On  19  August,  we  departed  Long  Beach  Airport  and  made  an  initial  flyover 
of  Snake  Valley  in  a  Piper  NaHavo  chartered  by  ERTEC.  After  a  brief  RON^ in  ? 
Delta,  Utah,  we  picked  up  Dr.  Cox  and  Ann  Keegan  at  the  Delta  Airport  at 
0730  on  20  August.  We  then  conducted  a  two  and  a  half-hour  flyover  of 
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Snake  and  Tule  Valleys  in  an  attempt  to  ground-truth  the  15  May  siting  layouts. 
The  flyover  was  followed  by  a  ground  tour  of  the  specific  areas  of  concern 
observed  in  the  air. 

4.  The  findings  from  the  flyover  and  ground  tour  were: 

a.  No  shelters  were  sited  on  cropland  (irrigated  or  otherwise).  There 
are  several  shelters  sited  within  half-mile  of  cropland.  Though  this  is 
within  the  Air  Force  criteria,  we  agreed  after  looking  at  the  layouts  that 
improvements  could  be  made  by  resiting  these  shelters  farther  away,  thereby 
reducing  encroachment  on  the  property  owner  and  allowing  room  for  future 
expansion.  As  a  result,  we  agreed  to  relocate  shelters  13-11,  13-12,  16-5, 
16-4,  13-10,  13-9,  9-23,  9-22,  5-23,  9-1,  11-3,  and  adjust  dusters  as 
necessary  in  the  relocation  process. 

b.  The  shelter  thought  to  be  very  near  West  Desert  High  School 
(shelter  site  16-5)  is  actually  about  1.5  miles  away.  Though  this  may 
seem  close,  the  Air  Force  criteria  for  standoff  distance  from  a  town  of 
5,000  or  less  is  one  mile,  so  this  is  well  within  the  Air  Force  criteria. 

The  high  school  is  a  very  small  high  school  in  a  remote  location.  The 
required  standoff  distance  is  2,965  feet.  The  overflight  helped  clarify 
that  the  sitings  in  relation  to  the  location  of  the  high  school  are  adequate 
and  within  Air  Force  criteria. 

c.  Shelter  sites  16-17,  16-14,  and  16-13  near  Trout  Creek  should  not  be 

a  problem  to  activity  in  the  creek  in  that  region  as  claimed  by  Utah.  Though 
the  headwaters  of  Trout  Creek  contain  some  endangered  fish  (Utah  cutthroat 
trout),  the  portion  of  the  creek  in  the  siting  area  is  actually  a  long 
straight  cement  irrigation  culvert  several  miles  long.  Rosie  Thompson,  an 
Aquatic  Biologist  from  HDR,  inspected  the  area  and  felt  that  shelter  sites 
which  would  require  crossing  the  creek  should  pose  no  environmental  problem 
to  use  of  the  creek.  Dr.  Cox's  concern  that  several  sites  had  been  sited  in 
the  creek  (i.e.,  submersible  sites)  was  indeterminable  on  the  map  because 
the  precise  location  of  the  creek  was  not-  shown.  We  pointed  out  that  at 
the  next  level  of  siting  (i.e.,  1:9600  scale  maps),  the  exact  relationships 
of  shelters  to  the  creek  would  be  resolved.  ERTEC  volunteered  to  rework 
the  preliminary  sitings  in  the  area  to  avoid  crossing  the  creek,  if.  possible. 

i 

d.  DTN  routings  that  were  a  concern  to  Utah  included  an  intersection 
near  the  Robinson's  ranch,  several  other  inhabited  buildings  and  the  route 
through  the  town  of  Garrison.  The  DTN  had  been  sited  to  follow  the  existing 
road  in  west  Snake  Valley.  As  a  result,  it  appeared  to  run  through  a  number 
of  pieces  of  private  land,  and  in  the  town  of  Garrison  it  actually  shows 

a  DTN  crossing  over  a  center  pivot  irrigation  system.  ERTEC  agreed  to 
rework  that  siting  to  clearly  follow  the  road.  Utah  asked  that  the  main 
DTN  be  sited  several  miles  east  to  avoid  impact  to  the  area  that  is  currently 
under  cultivation.  After  some  discussion,  Utah  agreed  to  withhold  a  routing 
recommendation  until  after  having  consulted  with  the  residents  of  the  valley 
who  could  be  very  much  affected  by  the  position  of  the  DTN.  Utah  invited 
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an  Air  Force  siting  representative  to  participate  in  discussions  with 
residents  of  the  valley  which  are  planned  in  FY  82  as  part  of  the  Utah 
siting  review  process.  We  jointly  agreed  to  leave  the  DTN  siting  as  it  is 
pending  Utah's  formal  input. 

e.  Shelter  sites  9-26,  9-27,  9-18,  9-21,  and  9-24  were  originally 
thought  to  be  too  close  to  a  230  KV  Sierra  Pacific  Power  corridor.  The 
flyover  clarified  that  the  sitings  had  in  fact  observed  the  proper  stand¬ 
off  distance. 

f.  The  flyover  of  the  Area  Support  Center  in  Tule  Valley  shows  it  to 
be  about  two  to  two  and  a  half  miles  from  Skunk  Springs.  The  spring  is  a 
cattle  watering  trough  used  by  cattle  and  by  other  wildlife,  including  a 
large  antelope  herd  in  the  south  part  of  the  valley.  On  three  separate 
occasions  this  year,  the  DTN/ASC  siting  team  visited  Skunk  Springs.  In 
their  opinion,  the  ASC  location  over  two  miles  away  (and  not  in  sight  of 
the  watering  tank,  because  of  a  range  of  hills  in  between)  should  not  be  a 
problem  to  the  use  of  the  spring  as  a  water  source.  Utah's  concern  is  that 
personnel  from  the  ASC  would  disturb  the  use  of  the  springs  while  off  duty. 
While  we  concurred  in  general,  we  maintained  that  siting  the  ASC  3,  4,  5 

-or  more  miles  further  away  would  not  significantly  alter  the  disturbance,  and 
the  ver”  presence  of  an  ASC  in  a  valley  would  affect  all  the  significant 
features  of  the  valley.  It  was  pointed  out  that  the  proposed  ASC  location 
met  all  Tier  1  criteria  and  was  found  to  be  an  acceptable  site.  In  fact, 

Tule  Valley  is  quite  barren  and  the  siting  of  the  ASC  was  thought  to  have 
minimal  adverse  impacts. 

g.  A  ground  tour  of  Painter  Springs,  about  12  miles  from  the  proposed 
Tule  ASC  and  about  four  miles  from  the  nearest  proposed  clustering,  shows 
that  this  spring  is  a  relatively  undisturbed,  typical  desert  spring  area. 

The  species  found  there  are  typical  of  many  other  similar  desert  springs. 

At  the  Tier  1  level,  there  is  no  reason  to  observe  special  standoffs  for 
this  area  (i.e..  Tier  1  sitings  meet  all  criteria).  However,  in  recognition 
of  Utah's  concern  we  pointed  out  to  Ann  Keegan  and  Dr.  Cox  that  if  the  state 
finds  the  Painter  Springs  region  to  be  an  'important  environmental  asset 
(that  is  sufficiently  important  to  site  the  Area  Support  Center  in  another 
valley) ,  the  state  should  include  this  in  their  formal  comments  on  the  siting 
drawings  and  we  would  consider  alternate  sites  in  Snake  Valley  or  Whirlwind 
Valley  for  the  ASC.  Tule  Valley  is  a  very  barren,  dry,  untouched  desert 
region.  In  fact,  it  is  so  remote  that  we  probably  should  resite  the  ASC 
closer  to  an  existing  community  for  reasons  other  than  Painter  Springs. 

It  was  pointed  out  to  Utah  that  Tier  2  environmental  studies  have  not  yet 
been  performed  in  Tule  Valley  and  neighboring  valleys.  The  Tier  2  studies 
will  address  the  significance  of  areas  like  Painter  Springs  and  may  in  fact 
result  in  changes  of  Tier  1  siting  proposals. 

5.  Several  other  findings  of  the  trip  are  worth  noting: 

a.  The  siting  methodology  at  the  Tier  1  level  (i.e.,  1:62500  scale  layouts) 
is  working  well  contrary  to  Dr.  Cox's  conclusion.  However,  we  need  better 
land  status  data.  The  data  currently  used  is  from  the  Corps  of  Engineers 
real  estate  planning  reports  and  is  unrefined  and  out  of  date.  The  farmland 
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and  ownership  boundaries  change  constantly  and  the  high  school  is  new. 

Without  accurate  land  status  data,  ve  will  make  unknowing  siting  errors. 

Snake  Valley  is  an  example  of  how  the  boundaries  have  changed  since  the 
real  estate  planning  report,  and  if  we  had  mistakenly  sited  on  the  high 
school,  it  could  have  been  an  embarrassment.  I  attempted  to  fund  ERTEC 
in  FY  81  to  update  the  land  status  data  and  was  advised  that  this  was  a 
Corps  of  Engineers  responsibility.  I  personally  feel  that  this  is  the 
responsibility  of  the  siting  contractor  and  recommend  we  fund  ERTEC  in 
FY  82  (approximate  cost  is  $200K  for  a  thorough  update  including  cartography) . 

b.  An  important  part  of  the  siting  methodology  is  the  interchange 
with  the  states.  Their  input  in  many  areas  is  valid.  Their  view  of  the 
sensitivity  of  the  Tule  ASC,  though  a  different  perspective  than  my  own, 
is  worth  considering.  If  we  can  find  an  equally  acceptable  ASC  site  in 
another  valley,  and  if  such  is  the  state's  recommendation,  we  should  do  it. 

In  the  long  run,  we'll  have  a  better  site.  In  Snake  Valley,  the  inter¬ 
change  in  the  field  with  Dr.  Cox  resulted  in  a  revised  siting  proposal  that 
Is  significantly  improved  and  is  something  the  state  can  live  with. 

c.  Snake  Valley  demonstrated  the  need  to  field  verify  the  layouts  at 
the  1:62500  stage.  If  we  had  perfect  land  status  data,  this  wouldn't  be 
necessary.  ERTEC  planned  the  field  verifications  of  the  layouts  prior  to 
the  1:9600  layout  stage.  However,  Snake  Valley  has  shown  it  should  be  done 
during  the  review  of  the  1:62500  layout. 

d.  The  use  of  backfill  sites  to  minimize  the  impact  on  high  value  land 
areas  (such  as  wet  farming  areas,  regions  near  mining  areas,  or  high  value 
wildlife  areas  such  as  water  holes)  is  a  good  mitigation  tool.  Simply  site 
the  backfill  sites  near  these  areas,  with  the  primary  sites  farther  away. 

Most  people  in  the  program  believe  that  it  is  unlikely  the  backfill  sites 
will  la  filled,  so  than  the  net  effect  is  a  reduction  of  direct  environmental 
impact.  I've  asked  ERTEC  to  look  at  doing  this  in  certain  areas  of  Snake 
Valley  to  see  if  improvements  can  be  made  at  no  additional  cost. 

e.  The  aircraft  overflight  to  ground-truth  the  sitings  is  a  good  way 
to  gain  feel  for  the  valley  layout,  make  on-the-spot  improvements  to  the 
layouts,,  and  add  confidence  to  the  product.  This  should  be  done  for  each 
valley. - 

6.  All  objectives  of  the  trip  were  accomplished.  The  initial  accusations 
made  by  the  state  of  Utah  regarding  siting  on  farmland  and  the  high  school 
were  found  to  be  erroneous.  However,  the  revisions  made  jointly  during  the 
flyover  do  make  significant  improvements  for  the  residents  of  the  valley 
and  Dr.  Cox's  recommendations  in  making  these  resitings  were  most  helpful. 

As  a  result  of  the  revisions,  the  Snake  Valley  layout  meets  all  Tier  1 
siting  criteria.  Ann  Keegan  was  very  helpful.  Because  of  the  value  of  this 
trip,  we  are  planning  a  similar  trip  to  White  River,  Lake,  Spring,  Hamlin, 
Garden  and  Coal  Valleys  in  early  FY  82  as  a  part  of  the  joint  siting 
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Colonel  William  Sims 
AFRCE-MX/DEV 

Norton  Air  Force  Base,  CA  92409 
Dear  Colonel  Sims: 

As  part  of  our  independent  review  of  the  deployment  area  for  the  proposed 
HX-MPS  system,  I  requested  Dr.  Paul  Cox,  our  staff  ecologist,  to  tour  the 
deployment  area  in  Pine,  Wah  Wah  and  Tule  Valleys  during  the  week  of 
July  6,  1931.  During  his  trip.  Dr.  Cox  traveled  and  examined  the  areas 
proposed  for  shelter  clusters  in  Pine,  Wah  Wah  and  Tule  Valleys  in  iter¬ 
ations  I  and  II  in  the  siting  maps  provided  by  you  to  our  office.  As  a 
result  of  this  independent  investigation,  several  important  concerns  came 
to  light: 

1. )  There  appears  to  be  little  rhyme  or  reason  from  an  environmental 
viewpoint  in  the  siting  of  area  support  centers.  For  example,  the  area  sup¬ 
port  center  (ASC)  in  Tule  Valley  is  located  only  3.2  kilometers  from  the 
single  most  important  wildlife  habitat  in  the  valley.  Skunk  Springs,  at 
which  there  is  extensive  antelope  usage,  raptor  usage,  and  raptor  nests, 

as  well  as  extensive  use  by  livestock.  General  McCartney  has  informed  us 
that  there  would  be  around  300  people  manning  the  support  centers,  many 
of  whom  would  commute  to  and  from  the  ASC  at  the  hours  0800,  1600  and  2400. 
The  Air  Force  personnel  would  stay  within  the  ASC  for  up  to  one  week  and 
utilize  dormitories,  dining  halls,  and  recreation  facilities.  Clearly, 
such  intensive  human  activity  at  the  ASC  is  completely  incompatible  with 
the  critical  wildlife  and  agricultural  usage  at  Skunk  Springs.  It  appears 
that  even  a  properly  designed  gross  environmental  constraint  analysis  would 
have  revealed  this  potentially  severe  conflict. 

2. )  Dr.  Cox  discovered  that  the  environmental  surveys  which  the  Air 
Force  has  transmitted  to  this  state  have  failed  to  reveal  highly  signifi¬ 
cant  biological  features  in  these  valleys.  For  example,  at  Painter  Springs 
in  Tule  Valley,  Dr.  Cox  found  very  sensitive  populations  of  a  rare  terri- 
strial  orchid  Epipactis  gigantea  a  Dougl.  ex.  Kook.,  a  native  columbine 
Aouileqia  Formosa  Fisch.,  and  a  highly  unusual  Indian  paintbrush  Castillena 
Sp.  as  well  as  cougar  tracks,  a  Desert  striped  whip  snake,  a  Great  Basin 
gouoher  snake,  whip-tailed  lizards,  side-blotchlizards,  an  unusual  hybrid 
cottonwood  tree,  and  wild  rose.  None  of  these  highly  significant  biolog- 
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ical  features  ware  reported  in  the  envi ronmental  assessments  prepared 
by  the  Air  Force  or  their  contractors.  However,  Painter  Springs  will  be 
potentially  severely  impacted  from  the  area  support  center  which  Is  located 
12  miles  to  the  west  and  the  cluster  no.  4  in  which  shelters  4-10,  4-11,  and 
a  cluster  maintenance  facility  are  all  located  within  a  one-mile  radius  of 
the  spring.  We  seriously  question  the  adequacy  of  your  environmental  assess¬ 
ments  of  the  deployment  area  when  a  very  cursory  and  short  inspection  by  one 
of  our  staff  members  revealed  in  a  few  minutes  significant  biological  features 
which  have  been  unreported  and  possibly  even  unnoticed  by  you  or  your  con¬ 
tractors. 

3. )  Or.  Cox  found  in  his  survey  a  high  degree  of  environmental  heteo- 
aenaity  between  and  within  valleys.  For  example,  such  gross  geographic  features 
as  topography,  water  sources,  and  precipitation  varied  greatly  between  valleys; 
these  differences  are  reflected  in  the  varying  mosaics  of  vegetation,  wildlife 
and  agricultural  uses.  For  example,  the  range  in  southern  Pine  Valley  and 
western  Tule  Valley  are  composed  of  a  variety  of  plants  which  are  very  valuable 
to  wildlife.  Northern  Wah  Wah  has  vegetation  condusive  to  grazing  while  the 
valley  bottom  of  southern  Wah  Wah  Valley  has  an  extremely  poor  range.  In  our 
opinion,  the  valleys  are  not  as  homogeneous  as  has  been  reflected  in  various 
environmental  documents  submitted  to  the  State.  Clearly,  adequate  environment¬ 
al  assessments  of  the  deployment  area  of  Utah  will  require  careful  analysis  on 

a  valley  by  valley  basis;  such  an  analysis  would  be  useful  even  at  a  Tier  I 
level  when  important  regional  siting  decisions  are  made. 

4. ).  The  importance  that  water  plays  in  agriculture,  mining  and  wildlife 
is  clear.  I  am  concerned  that  the  Air  Force  does  not  completely  appreciate 
the  tremendous  effort  and  cost  which  the  farmers  and  ranchers  in  these  valleys 
have  gone  to  develop  the  meager  water  resources,  both  surface  and  subterrain. 
Workers  at  the  Desert  Experimental  Station  reported  to  Dr.  Cox  that  the  oper¬ 
ation  of  a  FUGRO  test  well  resulted  in  a  temporary  12-foot  drop  in  the  Desert 
Experimental  Station  wells.  Any  surface  water  in  the  valley  is  almost  always 
associated  with  intensive  agricultural  and  wildlife  usage.  The  problem  of 
potential  disruption  of  these  surface  waters  through  siting,  construction  activ¬ 
ities,  maintenance  and  potential  poaching  has  not,  in  our  opinion,  adequately 
been  appreciated  by  the  Air  Force.  For  example,  on  July  8th,  Dr.  Cox  found 

at  a  spring  in  Pine  Valley  a  golden  eagle  which  had  been  shot  only  15  minutes 
prior  to  his  arrival.  Within  a  two  week  period,  three  golden  eagles  kills  were 
reported  within  a  five  mile  radius  of  the  eastern  entrance  to  Pine  Valley. 
Clearly,  a  few  construction  workers  shooting  at  a  water  hole  could  destroy  a 
major  part  of  the  breeding  populations  of  several  sensitive  raptor  species 
within  a  few  days. 

In  conclusion,  I  feel  that  it  is  critically  important  for  both  the  Air  Force 
and  the  State  of  Utah  to  receive  accurate,  carefully  evaluated  environmental 
assessments  of  the  MX  deployment  area  which  are  based  upon  state  of-the-art 
scientific  methodology  and  sound  statistical  sampling  designs.  I  am  concerned, 
however,  that  neither  the  State  of  Utah  or  the  Air  Force  will  be  able  to  adequate 
ly  fulfill  our  statutory  responsibilities  in  protecting  critical  resources  unless 
we  work  tocsther  in  raising  the  level  of  sophistication  of  environmental  assess¬ 
ments  which  are  currently  being  performed.  Although  the  time  is  short  for  both 
design  ard  implementation  of  adequate  studies,  it  is  in  the  best  interests  of 
both  the  Air  Force  and  the  State  of  Utah  to  have  the  best  environmental  infortr- 
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ation  possible  concerning  the  deployment  area,  so  that  truly  informed 
decisions  can  be  made  concerning  the  design  and  deployment  of  the  MX 
missile. 

Sincerely, 
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NOTES: 


□SUITABLE  AREA  FOR  HORIZONTAL  SHELTER  BASED  ON  VERIFICATION 
STUDIES  FT  78  AND  FY  79  AND|  DATA  GAP  STUDIES  FY  79  AND  FYT80 

_ _ _  POTENTIALLY  SUITABLE  AREA  TO  BE  INVESTIGATED  BY  FY  90 

I  I  VERIFICATION  STUDIES.  BASED  ON  REGIONAL  SCREENING  STUDIES, 

I _ I  LOCALLY  MODIFIED  BY  PRELIMINARY  RESULTS  OF  FY  80  VERIFICATION 

AND  MORE  OETAILED  LITERATURE-BASED  REVIEW  OF  GROUND  WATER  DATA. 


SUITABLE  AREA  FOR  HORIZONTAL  SHELTER  BASED  IN  SCREENING  STUDIES. 
LOCALLY  MODIFIED  BY  PRIOR  VERIFICATION  STUDIES. 


(1 )  APPROXIMATELY  45%  OF  THE- TOTAL  CLUSTE RS  ARE  LOCATED  IN  AREAS 
GEOTECHNICALLY  VERIFIED,  ABOUT  20%  ARE  IN  SUiTABLE^REAS  DEFINED 

bx  Reconnaissance, and  the  remaining  36*  are  in  areas  defined  . 
8Y  INTERMEDIATE  SCREENING  STUDIES.  > 

(2)  MODIFICATIONS  IN  THE  LAYOUT  INDICATED  ON  THIS  MAP  SHOULD  BE 
ANTICIPATED  ‘  BASED  ON  THE  ON-GOING  AND  FUTURE  GEOTECHNICAL/ 
/ENVIRONMENTAL  STUDIES.  AND  LAND  STATUS  CONSIDERATIONS. 
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